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HAFT Environmental Management Corporation (HART) was retained by the Auto
Ion Steering Ocnmittee of Potentially Responsible Parties (PRP's) to conduct a
Remedial Investigation/Feasibility StuJy of the Auto Ion Site ("the Site") in
Kalamazoo, Michigan. This investigation was implemented pursuant to OERCLA
Administrative Order fVW-86-007 between the Auto Ion Steering Committee and
the United States Environmental Protection Agency (EPA) under the national
"Superfund" program. Ihis report presents the results of the Remedial
Investigation conducted at the Site from October 1987 through March 1988.

1.1 Purpose of Investigation

The purpose of the Remedial Investigation was to determine if any
contaminants were present at the Site, determine any risk associated with
those contaminants and gather data necessary to support a Feasibility Stud}'
for remediation.

The Auto Ion Site operated as a waste hauling, treatment and disposal
facility from 1963 through 1973. Site investigations by the Michigan
Department of Natural Resources (MENR) and the EPA resulted in an Immediate
Removal Action request. An immediate removal was conducted by the HRP's
resulting in the removal of all surface material including the building.
Subsequently, a work plan was developed to investigate the ex-tent of
environmental contamination at the Site and HART was retained to carry out the
investigation.

The field investigation was designed to determine whether the past
activities contaminated the soil, groundwater or the Kalamazoo River. The
data generated from the investigation will enable HART to examine the risks, if
any, to the public health and environment. The results of the investigation
will be used in an evaluation of remedial alternatives for a Feasibility Study.
The study can then provide a recommendation of the most appropriate remedial
alternatives.



1-2

1.2 Scope of Work

The scope of the field effort to determine the presence and extent of
contamination at the Site can be summarized as follows:

1.2.1 Subsurface Soil and Groundwater Investigation

This task assessed the subsurface conditions withjj: and in the vicinity
of the Site. The hydrogeologic assessment included a test boring and
groundwater monitoring well installation program, permeability testing and a
program of groundwater and soil sampling to characterize the groundwater and
subsurface soil quality at the Site.

1.2.2 Surface Water/Sediment Investigation

This task assessed the status of the Kalamazoo River above, at and below
the Site to determine what, if any, impact the Site has on the river. This
investigation included a background search to identify other possible sources
of contamination, and a surface water and river sediment sampling analysis
program to characterize the river water and sediment quality.

1.2.3 Excavation for Alleged Buried Drums

Tnis "ras'K, requested 'cy 'the "MDflR during the Site work, assessed the
validity of allegations of buried drums put forth by informants. This portion
of the investigation included the use of metal detection equipment and the
opening of an observation trench to determine whether drums had been buried as
alleged. . • '

1.2.4 Field Surveying

This task resulted in the production of base maps of the Auuo Ion Site.
Data included in these maps consisted of the location of monitoring wells and
test borings, elevation contours, and major Site features.
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1.3 Contents of Report

This draft report has been divided into seven chapters. The first
chapter contains introductory material pertaining to the purpose and scope of
the investigation. The second summarizes background data collected prior to
this investigation. A sunnary of the purpose, methodology and findings of all
the field investigative activities is included in the third chapter. The
fourth and fifth chapters summarize our current understanding of the geology,
hydrology and extent of contamination at the Site. Chapter 6 contains the
Endangerment Assessment (EA) and Chapter 7 contains the conclusions of the RI
and EA report.
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2.0 SITE BACKGROUND INFORMATION

2.1 Physiographic Setting

The Site is enclosed within an unmarked fenced lot at 74 Mills Street
located in a northeast commercial industrial district in Kalamazoo, Michigan.
Figure 2-A shows the Site location. The property is bordered on the south
side by the Kalamazoo River and on the north side by O'Neil Street. South of
the river is a snail golf course. An auto impound lot is located 150 feet north
of O'Neil Street. Adjacent to the Site on the west side is an industrial
painting company and the Oonrail round house property is located east of Kills
Street.

The only residence in the immediate vicinity of the Auto Ion Site is
located approximately 500 feet north of the Site on Mills Street, directly
adjacent to the main railroad line from Detroit to Kalamazoo. Populations
within a one mile and three mile radius of the Site are estimated by the
Kalamazoo County Planning and Community Development Department to be
approximately 36,000 and 100,000 respectively.

The City of Kalamazoo has a municipal well field located within one mile
of the Site. However, this field has not been in use for approximately one
year due to the contamination of the field by coliform. There are no plans to
re-activate the field in the near future (from conversations with Bruce
Kinsley, Department Utilities Director, City of Kalamazoo, 1988). Little
information is available on the usage of industrial wells in the vicinity of
the Site. It is believed that all industries in the area are on the municipal
supply, but several may continue to use their own wells for non-contact cooling
water.

General climatological data for the Kalamazoo area is contained in Table
2-1. Kalamazoo receives an average of 34.4 inches of rainfall and 71.4 inches

•

of snowfall per year. The average temperature varies from 24.8 F in January to
73*F ir, July.
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2.2 Site Description

2.2.1 Physical Description. The original buildings, lagoons and waste
debris, once present on the Site, were removed in 1986 leaving a fairly flat,
fenced, vacant lot. A concrete pad is still present in the northern section of
the Site. Figure 2-B is a general Site nap showing the Site as it can be found
today. Detailed Site maps can be found in Appendix I.

2.2.2 History. The original building that occupied the Auto Ion Site
is believed to have been constructed during the 1940's. It served as a city
operated coal-fired power plant for Kalamazoo*s street lights. In 1956
Consumers Power Company purchased the plant from the City of Kalamazoo.
Shortly after purchasing the facility, Consumers Power Company closed it and
began the dismantling and removal of salvageable materials and equipment. Ihe
property was then sold on land contract to Auto Ion Chemical Company in 1963.

Auto Ion Chemical Company commenced operations in 1964 as a plating waste
treatment facility. Ihe plant was originally designed to precipitate the heavy
iretals from chrome and cyanide waste. Ihe resulting sludge was then to be
disposed of at a suitable dump Site and the supernatant, created in the cyanide
waste treatment, was to be discharged into the sanitary sewer system. However,
inadequate waste treatment and storage may have led to a multitude of spills
and illegal discharges into the Kalamazoo River, and storm and sanitary sewer
systems.

During the plants operation, several violations were reported by
government officials. These officials reported unapproved discharges into
sanitary lines and into the Kalamazoo River directly. Also inspection by
officials noted a lack of diking around storage tanks and the presence of
unlabeled leaJdng drums (CHJ4 HILL, 1984 and MDNR files).

Ihe Water Resource Hearing Commissions made the determination that Auto
Ion had violated provisions of the Liquid Industrial Waste Act (Act 136,
Public Acts 1969) and the Water Resources Act (Act 245, Public Acts 1929)
(Development Planning & Research Associate, Inc., 1983). In
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addition, it is believed that organic fertilizer vaste nay have been left on
the Site by an organic fertilizer company which operated out of one the
buildings on the Site during the late 1960's. Auto Ion's license to haul
liquid wastes and certification as a waste treatment facility were not renewed
in 1973.

When Auto Ion ceased operation, the main building was abandoned with
uncontained waste in the basement. There were also several storage tanks, a
block house on the river, a concrete lagoon containing liquid waste and an
assortment of drums left on the Site.

In 1976 James Rooney, the owner of Auto Ion Chemical Company submitted an
article cf incorporation for the Tropical Essence Conpany, located at the Site
in question. Finally, in 1981 the property reverted to state ownership for
failure to pay property taxes.

In 1982 fencing was installed around the Auto Ion property and plans for
demolition were begun. Chemical samples were also taken in 1982.

In 19£3, an Emergency Action Plan was corpleted by Technical Assistance
Team (TAT). In accordance with the Emergency Action Plan a surface removal of
contaminants on Site was conducted by OH-Katerials, Inc. on behalf of the Auto
Ion Steering Committee. This was followed by the demolition of the buildings,
under the direction of the City of Kalamazoo in 1986.

A chronology of significant events related to the Auto Ion Site can be
found in Appendix II.
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3.0 SUMMARY OF FIELD

3.1 Introduction

HAPT's field activities at the Auto Ion Site were conducted from October
1987 through March 1988. Field activities were designed to determine if
Contaminants were present in subsurface soils, surface water and sediments, as
well as to obtain detailed information on geologic and hydrogeologic conditions
present within the Site. The greater part of the field work consisted of
drilling soil borings and installing monitoring wells. In addition, a
comprehensive sampling effort was instituted that consisted of sampling soil,
groundwater, surface water and river sediments. During the field work, a
request by the MDKR to determine the validity of allegations concerning buried
drur.s was acknowledged and accomplished by the field team.

This chapter contains a discussion of the purpose, procedures and results
of each field activity and presents the data generated by these activities.

3.2 Test Boring Operations

3.2.1 Purpose. A total of 14 test borings were drilled, 13 on-Site and 1
off-Site, by Fox Drilling Corpany of Itasca, Illinois. Test borings were
drilled to identify the presence of contaminants and to determine the
subsurface geology. Of the fourteen borings, seven were converted to
monitoring wells (Figure 3-A).

3.2.2 Methodology. All test borings were drilled within unconsolidated
deposits overlying the bedrock. These borings were drilled with a CME 75 using
3 3/4" x 7 3/4" hollow stem augers and 4" roller bit mud rotary depending on
the depth of the boring (boring logs are located in Appendix III). The
borings were advanced to the desired depth below the water table or until
bedrock was encountered.
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All drilling equipment used (i.e., drill bits, augers, rods, rig) was
decontaminated between test borings to minimize the possibility of
cross-oontamination. The decontamination process consisted of the removal of
bulk solids from all apparatus with a hot water, high pressure wash.

All drill cuttings off Site were brought within the fenced area of the
Site. The decontamination and development water was collected and stored
until disposal. Drilling mud was also collected and stored on Site for future
disposal.

3.2.2.1 Soil Sample Collection and Analysis. Lithologic samples were
collected at selected intervals (Table 3-1) in advance of the boring. Samples
were collected with a two-inch diameter, two foot long split spoon sampler
driven over a two foot interval with a 140 pound hammer falling 30 inches. The
split spoon samplers used at each boring were decontaminated prior to sampling
and between sampling using the following prooedures:

* Scrubbed clean in soapy water with a scrub brush.
* Tap water rinse
* Distilled deionized water rinse
* Methaml rinse
* Distilled deionized water rinse

All sampling equipment (spoons, knives, bowls, etc.) were precleaned
prior to sampling and between samples as described above. All samples were
collected aj.i described in detail by a HART field geologist during boring
operations. Descriptions :ncluded:

a. soil characteristics (type, thickness, color, etc.)
b. description of any visual contamination
c. approximate V;ter content

Samples were obtained from each split spoon with a clean knife and placed
i: the appropriate jars for analysis of metals, cyanide, volatile organics,
acid base neutrals, pesticides and PCB's. The remainder of each sample was
then placed in an 8 ounce jar for storage.
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TMLE 3-1

AUTO ICK SOIL BORINGS. SAMPLE

Boring
Number

Wl

W2

K3B

Depth to Depth of
Water Sanple (ft)

7.5' 0-2

2-4

4-6

9-11

14-16

19-21

0-2

0-2

2-4

4-6

9-11

17-19

0-2

2-4

4-6

4-5

13.5-15.5

17-19

24-25.5

29-30.5

34-35.5

39-40.5

44-45.5

OC'lOttK. 1987

Sanple Ana!
Nunter

S-W1-1 Organics, Inon

S-W1-2 "

S-W1-3 "

S-W1-4 "

S-W1-5 "

S-W1-6 "

S-W2-1A Inoi

S-W2-1B

S-W2-2

S-W2-3

S-W2-4

S-W2-5

S-W3B-1 Organics, Inorc

S-W3B-2 "

S^W3B-3A "

S-W3B-3B "

S-W3B-5 "

S-4S3B-6 "

S-W3B-7 "

S-W3B-8 "

S-W3B-9 "

S-TOB-10 "

S-W3B-11 "
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TABLE 3-1 (COTITNUED)

KJTO ION

Boring Depth
Number Water

W3B (continued)

W4

D
0

N
0
T

U
S
E

W5

Jt

to Depth of
Sample (ft)

S-W3B-11
49-50.5

0-2

2-4

4-6

.9-11

12-14

19-21 '

22-24

0-2 •

2-4

4-6

6-8

6-8

8-10

14-16

24-26

Sample
Number

S-V3B-12

S-W4-1

S-W4-2

S-W4-3

S-W4-4

S-K4-5

S-W4-6

S-W4-7

S-W5-1

S-W5-2

S-VJ5-4a

S-W5-4b

S-W5-5

S-W5-6

S-W5-7

Analysis

II
II

II
II

Inorganics

Inorganics
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TABLE 3-1 (CONTINUED)

KJTO ION SOIL BCRINGS. SAMPLE DEPTHS

Boring Depth to
Number Water

W3B (continued)

W4

W5

K6

Q

Depth of
Sanple (ft)

49-50.5

0-2

2-4

4-6

9-11

12-14

19-21

0-2

2-4

6-8

6-8

8-10

14-16

24-26

0-2

2-4

4-6

6-8

9-11

12-14

12-14

C1OM2R. 1987

Sample
Number

S-W3B-12

S-W4-1

S-W4-2

S-W4-3

S-W4-4A
S-W4-4B

S-W4-5

S-W4-6

S-W5-1

S-W5-2

S-W5-4A

S-W5-4B

S-W5-5

S-W5-6

WB-7

S-W6-1

S-W6-2

S-W6-3

S-W6-4

S-W6-5

S-W6-63

S-W6-6b

Analyses

ii ii

Inorganics
ii

"
n
it

n

ii

Inorgai-ics
n

"

"

"
n

n

Inorganics

"
„

"

•'
n

n
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fi 3-1 (CONTINUED)

OCTOBER. 1987

Boring Depth to
Nurrber Water

W6 (continued)

Bl

Depth of
Sample (ft)

14-16

19-21

0-2

2-4

4-6

8-10

13.5-15

18.5-20

23.5-25

25-26.5

28.5-30

33.5-35

38.5-40

43.5-45

48.5-50

58.5-60

68.5-70

78.5-80

88.5-90

103.5-105

Sanple
Number

S-W6-7

S-W6-8

S-B1-1

S-B1-2A
S-B1-2B

S-B1-3

S-B1-4

S-B1-5

S-B1-6

S-B1-7

S-B1-8

S-B1-9

S-B1-10

S-B1-11

S-B1-12

S-B1-13

S-B1-14

S-B1-15

S-B1-16

S-B1-17

S-B1-19

Analysis

Inorganics

Organic, Inorganics
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TABLE 3-1 (CONTINUED)

AL7ID ION SOIL BORINGS. SAMPLE DEPTHS
OCTOBER. 1987

Boring
Number

B2

EP

Depth to Depth of
Water Sample (ft)

0-2

9-11

14-16

18.5-20

23.5-25

28.5-30

0-2

2-4

4-6

4-6

8-10

10-12

13.5-15

18.5-20

23.5-25

28.5-30

33.5-35

Saaple
Number

S-B2-1

S-B2-3

S-B2-5

S-B2-6

S-B2-7

S-B2-8

S-B3-1

S-B3-2

S-B3-33

S-B3-3b

S-B3-4

S-B3-5

S-B3-6

S-B3-7

S-B3-8

S-B3-9

S-B3-10

Analyses

Organics, Inorganics
Pesticide/PCB

n n

H ii

n n

n it

n n

Organics, Inorganics

n 11

n n

n n

ti n

n ii

n n

n ii

n n

n n

n n
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TABLE 3-1 (CONTINUED)

AUTO ION SOIL BORINGS. SAMPLE DEPTHS

Boring Depth
Number Water

B3 (continued)

B4

B5

B5

fr-lvW.

to Depth of
Sanple (ft)

38.5-40

43.5-45

48.5-50

58 . 5-60

68.5-70

78.5-80

88.5-90

0-2

2-4

4-6

6-8

0-2

2-4

4-6

6-8

0-2

2-4

:-6

1987

Sanple Analyses
Number

S-B3-11 Organics, Inorganics

S-B3-12 " "

S-B3-13 " "

S-B3-14 " "

S-B3-15 " "

S-B3-16 " "

S-B3-17 " •'

S-B4-1 Inorganics

S-B4-2 "

S-B4-3 "

S-B4-4A "
S-B4-4B

S-B5-1 Inorganics

S-B5-2 "

S-B5-3 "

S-B5-4 "

S-B6-1 Inorganics

S-B6-2 "

S-B6-3 "



TABLE 3-1 (OQW'TNUED)

AUTO ICN SOIL BCRD4SS. SAMPLE DEPTHS

Boring Depth to Depth of
Hunter Water Sample (ft)

Sample
Numbe-

Analyses

B7 0-2

2-4

4-6

6-8

S-B7-1

S-B7-2A
S-B7-2E

S-B7-3

S-B7-4

Inorganics
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As per the work plan the •oil sanpling program required inorganic and organic
parameters be analyzed for sanples from W-l, W-3b and B-2. Samples from the
remaining were analyzed for inorganics only. Ihe boring W-3a MBS not sanpled
as it is located next to W-3b which was sanpled.

3.2.3 Findings

3.2.3.1 Subsurface Characteristics. Test boring logs prepared by HART
are in Appendix III. The data obtained from the test, borings was used to
construct cross-sections and prepare the description of Site geology provided
in Section 4.2.2. Sieve analyses were run for 15 soil sarples at 6 boring
locations on the Auto Ion Site. Ihe grain size distributions for these sanples
can be found in Appendix IV. The grain size distributions, with the exception
of those for well W3-B, show well graded and gap graded sediments. Ihe
sediments range from sandy gravel at B-l, W-2 and B-3 to sediments with 90%
passing the #200 sieve at B-2 and W-5. Ihe grain size distributions indicate
that the sediments present'are glacial or fluvial glacial in origin.

Sieve analyses in W-3b shows very uniform sands with a DIO of 0.1 mm and a
uniformity coefficient Cu = D6f/D of 2. This uniform sand would allow for
permeabilities of up to 10- cm/s (Freeze & Cherry 1979) greatly increasing the
potential chances of contaminant transport away from this area.

Atterberg limits and permeability tests were not .conducted for these
samples. The values shown in Table 3-2 are representative, however, of the
permeabilities that can be expected for the samples taken.

3.2.3.2 Analytical Results. The soil samples collected in the borings
were sent to Century Laboratories, Inc. for inorganic analyses and United
States Testing Company, Inc. for organic analyses. Tables 3-3 through 3-5
contain a summary of the analytical data. The laboratory data sheets, case
narratives, and a QVQC review of the soil sample data are contained in
Appendix V. .
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-7
Glacial Till 10

-3
Silty Sand 10

-2
Clean Sand 10

Gravel 1-10



3-12 T*ble 3-3
AUTO ICN SITE

ORGANIC ANALYSIS SJtftRY SECT FOR SOIL
ALL USDALE DATA AKMB KDL (US/KG)

DEPTH

OCRPCUND

Chlorane thane
Broocae thane
Vinyl Chloride
Chloroethane
Hethylene Chloride
Acetone
Carbon Bisulfide
1 , 1-Dichloroethene
1 , 1-Dichloroethane
Trans-l , 2-Dichloroethene
Chiorofonr.
1, 2-Dichloroe thane
2-Butanone
1,1, 1-TricUoroethane
Carbon Tetrachloride
Vinyl Acet£:e
Brcnodi chlorcme thane
1 , 2-Dichioropropane
Trans-1 , 3-Dichloropropene
Trichioroetbene
Dibnrochlorane thane
1,1, 2-Trichioroe thane
Benzene
cis-1 , 3-Dichlcropropane
2-Chloroethylvinylether
Brctcfcn
4-Hethyl-2-Pentanone
2-Kexan:>ne
Tetrachicroethene
1,1,2, 2-Tetrachi2rc>£thans
Toluene
Chlorobenzene

9 - 11'

S-V1-4

U
U
U
U
U
R
U
U
U
U
I!
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

19 -a1

S-W1-6

U
U
U
U
U
R
U
U
U
U
U
U

5£
U
U
U
U
U
U
U
U
U
U
U
U
V

2 - 4 '

S-V3B-2

U
U
U
U

18
no

u
u
u
u
u
u

c5
6
U
U
U
U
u

35
U
U
U
u
u
t!

u
u

4 - 6 '

S-W3B-3B

U
U
U
U

24
U

60
U
U
u
u
u

303
U
u
u
u
u
u

96
U
U
u
u
u

u
u
u
c
u
u

6 - 8 '

S-V3B-4

U
U
U
u
5

39
25

U
U
7
U
T'U

~ "7

£

U
T •

i^

U
T 1
O

U
u
'J
V

•-
u
•J
V
i*.
.*
-1

"-'

~r

13.5-15.5'

SMT3B-5

U
U
u
u

32
U
U
u
u
u
u
u
T'
v>

t

•J
<J
*J

,̂

w

u
u
r •

w

U
u
"J
u
^
.,
fc-

-
-J

44-45.5

S-V3B-1

U
U
U
u
u

14
U
U
U
u
u
T 1

'J
L

'J
'J
'J
T -

u
u
u
T'

u
u
u
u
u
I'
r
c

•"•

Stvrene U
U

t>
U

Belov GIL P,= Unuseable data



Table 3-3 (cent.)
3-13 MTO ICN SITE

ORGANIC ANALYSIS SUtORY SHEET TOR SOIL
AIL USEABLE DATA ABOVE REL (IB/KG)

DEPTH 8 - 10' 8 - 10'
CCWCUND S-fll-4 S-B3-4

Chlorcraethane U U
Brananethane U U
Vinyl Chloride U U
Chloroethane U U
Methylene Chloride 870 U
Acetone U 10
Carbon Bisulfide U U
1,1-Dichloroethene U U
1.1-Dichloroethane U U
Trans-1,2-Dichloroethane U U
Chloroform U U
1.2-Dichloroethane U U
2'-Butanone 9500 9
1,1,1-Trichloroethane U U
Carbon Tetrachloride U U
Vinyl Acetate U U
BrcnodichloroDethane U U
1,2-Dichloropropane U U
Trans-1,3-Dichloropropene U U
Trichloroethene U U
EibroBDcnloronsthane U U
1,1,2-Trichloroethane U U
Benzene U U
cis-1,3-Dichloropropene U U
2-Ouoroethylvinylether U U
Broaofona U U
4-Methyl-2-Pentanone U U
2-Hsxanone U U
Tetrachloroethens 3100 U
1,1,2,2-Tetrachioroethane U U
Tclusne 8000 U
Chicrobenzene U U
Ethylbenzene 4200 U
Stj-rene &400 U
Tcicl Xylenes 31000 U

U* Below CPJDL R= Unuseable data
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Tiblt 3-3 (cent.)

tent
OSfOK)

TtMDOi.
bis (2-aaort»t.Tl) ecbtr

1. i-Dieblorototnxwe
1,4-DicnlanMDZiDe

yl aloofeol

bis il-aiorouopropyl) *u«r
4-Mtthylpinncl

2.;-Diaethylphtnci
BATCOIC ar1^
bis (2-dlarotthscy)n*tJ)ant

Kaphtbalm*
4-Qjlcranitint
BaxKhlorabuuditnt
4-2jiare-3-«rtliyiph«nol
2-ifethylJ)qpbthaltnt

2,4.6-TnehlonptNod
2.4.5-ftichlcropwnol

2-fIitmnillac

fcetaigrthyiiw
2. 6-Dinitrstoluiot
3-HitroBsilin*
Jiatoarfctbtnt
2.4-ttaitrapMnol

2 .

fluxtnt

*. 6-DisiUn-2-a«Uiylph«jDl

tt-«-toYlphthalat«

BKyUMBrUfctbilatt

Ei-s-«crylphth»litt
B«ozo (b) flucnntiMM

BeesoUlpymt
lidwo (1.2.3-cd) Pyr«t
Dibrao U. h) tot£r«c«n»
Bcso ie, h. i) P«ryl«*

SKTCUTXLB 1MUBXS SMMT SHEET FO* SOU.
JILL USEUUI BOX MWC OttL (IC/KM

o-r
S-82-1

U
u
u
i;
\j
u
u
u
t
u
u
u
u
u
•J
u
u
u
•J
i!
'J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
c
u
u
u
c
u
u
u
c

11000
3600
11000
480
u
u
u
•J
•J
u
u
u
u
•J
u

• u
u

»-ir
S-B2-3

u
u
u
u
u
u
u
u
u
u
u
u
u
'J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
f
u
u
u
u
u
u
uu

1700
370
u
u

1600
u
V

8K
670
140C

U
ISO

'J

44.
U
U
u
•J

a.5-251

S-B2-7

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
D
u
u
u
u
0
u
u
u
u
D
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
G
D
D
U
u
u
u

940
U
U
f
U
U
u
u
u

2- 4'
S-W1-2

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
0
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u:7oo
u
u
u
u
u
u

510
•J
u
u
u
•J
w
u
u

4 - C
S-W-3

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
a
u
u
u •
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

1400
u
u
u
u
u
u

1400
u
u
u
u
D
c
u
u

S- 11'
S-tt-4

u
u
u
u
u
u
u
u
'J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
D
u
u
u

1300
u
u

1300
u
u
u

690
u
u
u
u ,
u
u
u
u

14- 16
S-W1-5

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
0
u
u
u
u
u
u

150
u
u
u
u
u
u •
u
u
u
u
u
u
u
u
u
u
u
u
u

MO
u
u
u
u
u
u

730
u
u
u
u
D
u
u
u

u- am, ft* UMMtblt data
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Tthle 3-3 (coct.)

axrvcumrs MAUTSXS HHOT
uon en, vutet

oonuc
Pb.no-
en i2-Olcfot ajyllttsei
2— Sioropbtnol
1 . V*iltfiltjt itipTMftf
i ', J"Biehlorc««stne
BttT/1 tloohci
1 . >Di chiorooercene
J-Methylji)Bcl
koj (2-Qiioroi*opropyl ) etccr
4-fiethylpbecl
tHfctrtBC-t-r-tprT^.'liri.i*
HexacMsroe^xit
K--:rcoc=zoe
Iwptornne

2 . -1-Drae^y.pntic".
Ber^c-C »ci:
bis !2<fcleraeth«y)«ethine
2 . •1-Dichioropnenc^

5i^SS?srtbir~t:*
B^I^^LtK
4-2J.src^3-fltthvC]AKcl
2-?*eth^'ljiAphihil erie
He.xzchicrocycicper.taii ere
2 , -1 , c-Tn =M erc îer.: ".
2 . * , t-TricMerspw."-—
2-2-J.srcwiphtiialBie
2^'itrsariiiae
Diaethylphthtlite
Acdi^J ih vi tit
2 6-runtrocclude
3-i(il7OKiI^r.e
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3-20
ftble J-4 (coot.)

MORONIC JtfOLYSIS SQMlff SH
All. USEWLE WH AKVE Ht

BPIH

METAL

Alunin'JBi

Antiaony

Arsenic

Bariux

Berylliur,

Cafcius:

Calcitr.

ChradxiT.

Cobalt

Copper

Iror.

Lead

Cyanide

Kajnssivm

Manganese

Kercury

Nickel

Potassiur.

Seler«iui

Silver

Soditc

Thalliun

VanadiuTi

7<r-Mj*»

28.5-30'

S-B2-8

11700

R

20.0

152.0

U

u
41200

535.0

U

iis.o
62700

23.0

4.4

780S

1352.0

E

89.0

25T1

U

t *
U

533J

U

3C.O

145.0

0 - 2 '

S-B3-1

4003

U

9.7

68.0

U

U

32400

17.0

U

24.0

10DO

42.0

0.4

520D

310.0

0.20

16.0

U

U

U

u
u

12.0

49.0

2 - 4 '

S-B3-2

3424

U

3.8

52.0

U

1.0

33800

15.0

U

16.0

8023

24.0

0.6

1060J

23S.O

U

12.0

U

U

U

U

u
11.0

4:.c

4 - 6 '

S-B3-3A

2598

U

3.8

U

U

u
16600

7.4

U

11.0

778S

18.0

0.8

6722

200.0

U

U

2570

U

U

u
u
u

36.0

5T FOR jtms
OC/KC)

4 - 6 '

S-B3-3B

3127

U

4.8

47.0

U

U

19500

9.3

U

12.0

S7SO

19.0

0.7

70S4

254.0

U

8.7

U

U

U

U

u
n.o
3£.P

8-10'

S-B3-4

11700

U

10.0

122.0

U

U

4537

21.0

U

12.0

32400

12.0

U

26£5

ISt.O

u

c.f

U

U

t-

u
u

31.0

c.-.r

10- 12'

S-B3-5

1817

U

n.o
u
u
u

2S400

7.5

U

22. C

6709

2.1

R

117DO '

76.0

U

30.0

U

"
u
u
u
u

27.0

13.5-15'

S-B3-6

1349

U

U

U

U

U

26600

15.0

U

2S.O

3739

U

U

755S

7f.O

U

37.0

'-'

U

U

U

u
u

?? .C

F.= Unuseable dsts



O iAr* 1-1 co o
4 I r-i

«9 ? "*
0 M

O t> o
. I

01t-1 r Ir-

2 5 ?
a sM < J

i -t
•fr-

o

1
el

Is
1
s§

r

1J>
9

X»

!
8

Jj*

in••̂<•»

S
«

!

S

«J* g ES S5
f*l 2)

"
9 8 3 =»
S ^

? |B - -
S
0
v4 ^P ^j ^j
1 ^^ •

**j c^ o
f
M

O* O1* py J3i F
i ^^
ft 0t

a 3 1

O » S3 £
0%in
ft

z* n> :=> o
§
<M

3 3 S g

™

4_^

&
£j

A

to
CO
rH

•H H fi
S r H d 3

rH -rj -rl

• r~ to ia ui ct> •

oo :a ra co JD TJ -i1 . ^> ;j ta r> ^3 ra u< ;a '• »-* fi m
iH ro r*~

— ° . . .

O rl ft 111 I.

o rD ;"j "i1 M : > > > • ;_> ^j ;j : i ; > • •> • \ • i *• r-l <x» <n '
0 • t j ijj »gi i
r-* C-l \£>
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. . 3-22 .:..
Tfchle 3-4 (coot.)

DGMStt
JJ1U

OCAMlffSIS
Auburn,
SUtfMY SHE

ALL UttMLE EM* AKNE RDL

KT1H

METAL

AlMrinum

Antinony

Arsenic

Barium

Beryllium

Cadrivr.

Calcivrr

Chroriir.

Cobalt

Copper

Ircr.

Lead

Cyanide

Kagnesiir,

Manganese

Mercury

Nickel

Pctassiu.-

Seleniur:

Silver

Sodivr.

T&alliiE

VanaiLvr.

Zmr

78.5-*)'

S-B3-16

717

U

U

U

U

D

21200

1£.0

U

U

1543

U

U

6540

57.0

U

16.0

U

U

U

u
u
u

7.6

tt.5-30'

S-B3-17

2141

R

U

I)

U

U

91200

!74.0

U

11.0

7223 .

5.0

3.2

12500

221.0

0.10

:~.o
u
u
u
R

U

u
105.0

0-2 '

S-B4-1

3005

R

5.7

U

U

u
51400

25.0

U

13.0

13600

8.7

3..0

15100

299.0"

U

13.0

U

U

• u
u
u

17.0

2C 0

2-4 '

S-«-2

1734

R

3.8

U

U

U

72100

18.0

U

7.1

5502

. 1.9 "

0.4 .

2700.0

13E.O

U

12.0

u

U

w

• u
u
T!

•22.0

CTFOR SOILS.
Ofi/KG)

4-6 '

S-B4-3

2988

R

3.4

U

U

U

35500

19.0

U

16.0

6372

' 7.2

R '

11400

1S2.0

• u
15:0

w

u.
U

u
u

7.9-
32.:

6-8 '

S-B4-4A

4W3

R

11.0

5S5.0

U

U

43500

29d:.0

U

949.0

17900

-34.0 '

' 1E3.0 '

14400

2£5.0 '

• U

1449.0

U

i*
L/

•i t
L>

U

u
11.0

539.0

•

6 - 8'

S-B4-46

5013

R

8.3

517.0

U

U

2S400

25E1.0

U

824.0

17600

23.0

231.0

9711

311. 0'

U

1159.0

r

U

• . U

• rj

T T
C

4-'

435.0

0-2 '

S-B5-1

2668

R

18.0

80.0

U

U

25SOO

371.0

U

154.0

16600

£2.0

4.3

7751

142.0

0.20

4o:.o
"

w

' J '

» •
v'

ITtj

10.0

201. D

?- "Jnussa::!* dats
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.. . 3-24
Table 3-4 (coot.)

WICK* SITE

JUXUSEWX

BOTH
MEBL

Altmnvn

tatiaony

Arsenic

Barium

Berylliirr,

Caitiic:.

Calciirr.

ChrctduK

Cobalt

Copper

Iran

Lea:

Cyarj.de

Magnesi'jr.

Manganese

Mercury

Kicr.el

Potassiir.

Selerdirr:

Silver

Sodiux

Thallium

Vanaiivrr.

Zinc

2 - 4 '

S-B7-2B

3113

R

R

277.0

U

1.6

32500

1440.0

U

1S31.0

R

140.0

R

6S?3

ss.o
0.80

2061.0

U

U

U

U

U

U

75D.O

4 - 6 '

S-S7-3

6266

R

0.0

97.0

U

12.0

19800

3521.0

24.0

10100.0

1420-D

30.0

4.0

3686

54.0

1.60

10S4.0

U

U

4.4

U

U

1£.0

5S5.0

6 - 8 '

S-B7-4

2305

R

27.0

U

U

U

5276

2071.0

U

617.0

6776

6.5

15.0

1114

29.0

U

85.0

U

U

U

U

U

U

24.0
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3-26

SZIE
m. WD«I urn mm ML

wra
«EHL

JQUBUNB

tetuony

Arsenic

Bariim

Beryllivcn

dffidxrr.

Calcixrr.

Chrosiuit

Ccifclt

Copper

Iror.

Lead

Cyaradc

Kagnesiur

Manganese

Mercury

Nickel

Pot ISSUE

Selenium

Silver

Sodium

TbtlliuB

VanaSiuc

Zinc

2-4 1

S-«-2

6439

R

U

75.0

U

U

22300

177.0

U

28.0

17600

4.7

U

4145

421.0

R

87.0

1402

U

U

4235

U

14.0

S2.0

4 - € '

S-«-3

4140

R

5.8

U

U

U

U

18.0

U

U

101200

4.2

U

1167

224.0

R

U

U

U

U

u
4.4

13.0

16.0

9 -U'

S-V2-4

957

R

U

U

U

u
32500

13.0

U

U

3067

3.5

U

701S

82.0

R

U

U

u
r »

U

U

u
£.7

17-19'

S-V2-5

2949

R

7.4

U

U

U

66000

27.0

U

6.4

9458

5.5

U

146X

301.0

R

41.0

U

U

u
u
u
u

24.0

TfOtXSLS
OC/B)

0-2 '

S-V3B-1

4464

U

4.5

45.0

U

4.8

47600

1010.0

U

445.0

14600

70.0

R

15500

243.0

0.20

333.0

U

U

u
u
u

14.0

631.0

2 - 4

S-WB-2

2033

U

U

71.0

U

U

13900

681.0

U

222.0

. 42700

28.0

R

U

47.0

1.80

112.0

23£3

U

T»
U

U

D

14.0

57.0

4-i '

S-V3B-3A

8912

U

38.0

R

U

U

25700

1798.0

U

444.0

26900

60.0

R

U

184.0

4.10

651.0

U

U

U

U

U

16.0

720.0

4 - 6 '

S-W3B-3B

7198

U

U

R

U

U

22200

2116.0

U

663.0

24500

66.0

5.3

U

135.0

5.10

431.0

i'

U

r

U

U

ie.o
506.0

U»BeIa? EL le data



Tible 3-4 (cent.)

MHO EH SITE
MkLYSIS SMMtt SUET FOR SOILS

BERTH

NBOL

Alunifiun

*nti»ony

Anode

Bariioe

BeryHivm

CadEiurt

Calciur

Chrotriur.

Cobalt

Copper
^ rr-,r

Lead

Cyar-ide

liases iir

JlaTiiariesc

Ilerrur-'

Kidtel

Pstassiir

Scleniir.

Silver

Socivrr.

Tbsllixn.

VaTjaaiur.
**• _ ^.̂-T.C

6-8 '

S-V3B-4

3098

U

U

U

U

U

5589

1863. 0

U

1135.0

13600

21.0

£

« • ! » • > •

64.0

0.40

477.0

"-'

U

U

u
u
u

• « 1 Q

Hli

13.5-15.5'

S-V3B-5

2375

U

4.0

U

U

U

42000

205.0

U

47.0

9293

3.4

U

12100

1M.O

0.10

1K.O

» •

U

"

U

u
»»

212. C

UaOOUC OKA ABOVE KL

17 - 19'

S-«B-6

6855

U

U

U

U

U

72200

26.0

U

7.8

12800

4.0

U

2550-0

2E3.0

F:

16 . 0

153S

U

w

T*c

u
I'.O

54.0

24-25.5'

S-W3B-7

U70

22.0

0

U

u
u

23100

16.0

U

U

2560

U

U

750:
66.0

U

M
U

U

U

U

U

u
u

w - •'

OB/MB)

29-30.5'

S-W3B-8

691

U

U

U

U

U

17200

11.0

U

U

1630

U

U

4260

41.0

U

*J

I •c

»•U

L-

r
u
U

T*
U'

34-35.5'

S-«3»-9

591

U

U

U

u
u

15 900

13.0

U

U

1580

U

U

4710

44.0

'-'

U

i.'

'-'

£.:

U

•J

U

^«

39-40.5'

S-V3B-10

542

U

U

U

U

U

159CKD

12.0

U

U

1540

U

v

4510

** ^*. . -j

»•
U

U

<J

U

-
»«
Li

U

-

^,

44-45.5'

S-W3B-11

934

U

U

U

U

U

20700

13.0

U

U

2480

U

U

5E20

56.0

•J

U

c

U

»•c

U

U

U

7.3

F= IbusesrLe data



WP»»I%1

HfflH

Mm
AltBdnun

Antiaony

Arsenic

Bariim

Berylliin:

a*iK

Caiciir.

Chrziir.

Cobalt

Copper

IT or.

Uad

Cyar.i::e

Kipfcsi*.

Manganese

]•-„_,,_.

tech*:
Potassium

Seleuur.

Silver

Sociir.

ThaliiuB

Vaaadiin

Zinc

49-50.5'

S-V3B-12

925

U

U
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Of the fourteen borings on the Sit* tan (W-2, W-4, W-5, W-6, B-l, B-4,
B-5, B-€, and B-7) were saapled for inorganics only and three (H-l, W-3b and
B-2) ware sampled for inorganics, volatile organics, saaivolatiles and
pesticides/PCB's. Boring W-3a was not sampled as it was in the immediate
vicinity of W-3b.

Inorganic conoentrations ware coaparad to the values shown in Table 3-6
which list values of Typical Element Oonoantrations In Natural Soils adapted
from: Hazardous Haste Land Treatment, USEPA., SW 874 (April, 1983). In the
background boring W-l, magnesium was present in concentrations ranging from
6,135 to 12,100 mg/kg; these are above the typical range for magnesium as shown
in Table 3-6. All other inorganics identified were within or below
concentrations considered typical.

Boring w-2 also had magnesium (7,019-14,600 mg/kg) above the normal
range. cyanide (5.1 mg/kg) was detected in the upper two feet below the
surface. Boring W-3b had antimony (22 mg/kg), cadmium (4.8 mg/kg), chromium
(1,010-2,116 mg/kg), copper (1135 mg/kg), magnesium (7,500-25,500 mg/kg),
mercury (0.4-5.1 mg/kg}, nickel (651 mg/kg), silver (8.5 mg/kg) and zinc
(506-720 mg/kg) all above typical concentrations. These compounds were
contained in the upper eight feet except for magnesium, antimony and silver.
All other inorganics identified were within or below typical concentrations.

Boring W-4 had cadmium (2.4 mg/kg), chromium (1,601-1,050 mg/kg) copper
(413 mg/kg), and magnesium (7,293-15,100 mg/kg) present above typical
concentrations. Cyanide (1.4-72 mg/kg) was detected with the highest
concentration (72 mg/kg) detected within two feet of the surface.

Boring W-5 detected conoentrations of cadmium (2.7 mg/kg), chromium
(1,045-2,508 rag/kg), copper (339-1,396 mg/kg, lead (374-893 aguTtg), mercury
(0.5-0.6 mg/kg), magnesium (17,500-19,900 mg/kg), nickel (1581-2957 mg/kg) and
zinc (469 mg/kg) above typical values. In addition, cyanide (61-574 mg/kg) was
detected above typical ranges in the upper eight feet of the boring.
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HUKJE 3-6

AUK) ION
TKP1C&L ELOBfT OCNCSfBttTIONS DJ NMURAL 80X16

DUg/Kg

QMBST

Aluminum
AntiBcny

Arsenic

Barium

Beryllium

Boron

Bromine

Cadmium

Cesium

Chlorine

Chromium

Cobalt

âpper

Flourine

Gallium

Gold

Iodine

Lanthanum

Lead

RANGE

10,000-300,000

2-10

1-50

100-3,000

0.1-40

2-100

1-10

0.01-0.7

0.3-25

20-900

1-1,000

1-40

V*Jfc

10-4,000

0.4-300

-

0.1-40

1-5,000

2-200

AVERAGE

71,000

-

5

430

6

10

5

.06

6

100

100

8

yt,
200

30

1

5

30

10

HflBfT

Lithium

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Radium

Rubidium

Selenium

Silver

Strontium

Tin

Txm̂ staen

Uranium

Vanadium

Yttrium

Zinc

Zirconium

RANGE

5-200

600-6,000

20-3,000

0.00-0.03

0.2-5

5-500

8X10"5

50-500

. 0.1-2

0.01-5

50-1,000

2-200

-

0.9-9

20-500

25-200

10-300

60-2,000

AVERA(

20

5,000

600

.03

2

40

-

10

.3

.05

200

10

"1

1

100

50

50

300

Adapted from: Hazardous Waste land Treatment, U.S. EEft, SW 874 (April, 1983}
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Boring W-6 had oonoantratiom of cadmium (1.2-1.5 ag/kg), copper (105-633
ag/kg), aagnasiia (6,146-10,600 af/kg) and silver (2.5-3.3 af/lej). Cyanide (74
ag/kg) was identified in the upper two feet, while all of th» cadmium, copper
and silver were in the upper eight feet.

Boring B-l had antimony (13 ag/kg), arsenic (62 ag/kg), cadmium (1-1.6
ng/kg), chromium (2,433 ag/kg) copper (181-187 ag/kg), lead (928 ng/kg), and
magnesium (7,365-26,200 ag/kg) above typical ccncentrations. cyanide (0.7-4.9
mg/kg) was also identified. Most of the inorganics identified were recovered

'""' in the upper eight feet with the exception of magnesium, found throughout the
sample, cadmium found at twenty (1.0 mg/kg) and twenty five feet (1.1 mg/kg)
and cyanide (0.7 mg/kg) at 45 feet.

Boring B-2 had copper (119 ng/kg) and magnesium (7,809-26,300 ng/kg)
above typical concentrations. Cyanide (0.32-4.4 ng/kg) was identified

/""""""• throughout the boring to a depth of 30 feet below the surface.

Boring B-3 had magnesium (6540-12,500 ng/kg) through out the boring.
Cadmium (1 mg/kg) was detected in the upper 6 feet as well as at a depth of
100 feet below the surface. Mercury was found between 50 to 60 feet below the

/"""" surface. • .

Boring B-4 had cadmium (1.4 ng/kg), chromium (2,561-2,968 ng/kg), copper
(824-949 mg/kg), nickel (1,159-1,449 rag/kg), magnesium (9,711-27,000 rag/kg) and
zinc (435-539 mg/kg) above typical concentrations. Cyanide (0.4-231 mg/kg) was
identified with the highest concentration at 6-8 feet below the surface. She
highest concentrations for chromium, copper, nickel and zinc were detected 6-8
feet below the surface.
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Boring B-€ had cadniun (2.5-9.2 ag/Xg), chroniun (1207-1423 ng/kg),
copper (143-1209 ng/kg), lead (365 ng/kg), magnesium (8636-9326 ng/kg), nickel
(576-1022 ng/kg) and zinc (301-1474 ng/kg) above typical concentrations.
Cyanide (0.9-17 ng/kg) was also identified throughout the boring.

Boring B-7 had cadmium (1.6-12 ng/kg), chromiun (1,440-3,521 ng/kg),
copper (617-10,100 ng/kg), magnesium (6,722-17,700 ng/kg), nercury (0.14-1.6
ng/kg), nickel (1,094-4,520 ng/kg), and zinc (589-2,029 ng/kg) above typical
concentrations. Cyanide (4-15 ng/kg) was also identified 4-8 feet below
surface.

volatile sanples were collected in three borings at the Site. The
results starting with W-l identified 2-Butanone (58 ug/kg) at 19-21 feet below
the surface. The results of sanples from boring W-3B indicated the presenoe of
nethylene chloride (18-32 ug/kg), acetone (14110 ug/kg), trichloroethene (5596
ug/kg), tetrachloroethene (12 ug/kg), toluene (12-65 ug/kg) and ethylbenzene (6
ug/kg). Most of the volatiles identified were in the upper eight feet. The
results of sanples from boring B-2 showed acetone (19-76 ug/kg), 2-butanone
(33-57 ug/kg), trichloroethene (34 ug/kg), and toluene (5 ug/kg). These
conpounds were identified at two feet (2-butanone, toluene, eleven feet
(acetone), twenty feet (acetone, trichloroethene), and at thirty feet
(2-butanone). Butylbenzylphthalate (910-1600 ug/kg) was found from 24-40 feet,
benzo (a) anthracene (240-1700 ug/kg) from 4-8 feet, bis (2-ethylhexyl)
phthalate (590-8000 ug/kg) from 0-40 feet, cnrysene (220-1400 ug/kg) from 0-8
feet, di-n-cctyl phthalate (39-5,900 ug/kg) from 6-30 feet, benzo (b)
fluoranthene (430-2,500 ug/kg) at 4 feet and the 6-8 foot interval, and benzo
(a) pyrene (190-450 ug/kg) from 0-4 feet.

Two additional sanples not required by the work plan were collected based
on a visual assessment. Sanple from B-l at 8-10 feet identified methylene
chloride (870 ug/kg), 2-butarune (9,500 ug/kg), ethylbenzene (4,200 ug/kg),
styrene (6,400 ug/kg), toluene (8,000 ug/kg), tetrachloroethene (3,100 ug/kg)
and total xylenes (31,000 ug/kg). The second sample from B-3 at 8-10 feet
identified the presence of acetone (10 ug/kg).
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3-36

Semivolatiles were analyzed for in sanples frcn borings W-l, W-3b and
B-2. Boring W-l identified the presence of di-n-butylphthalate (840-1,700
ug/kg), free 0-21 feet, butylbenzylphthalate (1300 ug/kg) at 11 feet and
bis(2-ethylhexyl)phthalate (510-1400 ug/kg) frcn 0-21 feet.

In boring W-3B the sendvolatiles identified were phenanthrene (3,000
ug/kg) at 8 feet, ô -n-tutylphthalate (520-3800 ug/kg) at 0-40 feet,
fluoranthene (370-3000 ug/kg) at 0-8 feet, and pyrene (330-3000 ug/kg) at 0-8
feet.

The semivolatiles identified in boring B-2 were phenanthrene (1,700
ug/kg) at 9-11 feet, anthracene (370-1,100 ug/kg) at 0-11 feet,
Di-n-Butylphthalate (3,600 ug/kg) at 0-2 feet, fluoranthene (11,000 ug/kg) at
0-2 feet, pyrene (480-1,600 ug/kg) at 0-11 feet, benzo (a) anthracene (850
ug/kg) at 9-11 feet, bis(2-ethylhexyl)phthalate (940-1,400 ug/kg) at 9-11 and
23-25 feet, chrysene (670 ug/kg) at 9-11 feet, benzo (b) fluoranthene (890
ug/kg) at 9-11 feet, and benzo (a) pyrene (440 ug/kg) at 9-11 feet. Of the three
borings analyzed for pesticides and PCB's, no PCB's were found and only two had
pesticides present. Beta-BHC (9.39-28 ug/kg) was detected at a depth of 29-50
feet and was the only pesticide identified in W-3b. In boring B-2 the pesticide
Heptachlor (8.5 ug/kg) was detected at 18-20 feet.

3.3 Monitoring Well Installation

3.3.1 Purpose. HftKT installed a total of seven groundwater monitoring
wells at the Auto Ion Site (Figure 3-B). Six of these wells straddle the
water table while the renaining well was set deeper into the aquifer and
adjacent to a shallow well in order to assess the presence of a vertical
hydraulic gradient. These wells were installed to provide necessary
hydrologic and chemical data needed to determine groundwater flow direction,
potential contain!:.ant migration and to establish background levels of chemicals
in groundwater.

3.3.2 Methodology. The installation of monitoring wells, supervised by
HftRT was based on lithologic information obtained during borehole advancement.
Each well was constructed of two inch diameter, stainless
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*teel (threaded flush joint) and 10.7 foot long, no. 10 clotted, stainless
steel screen; these were installed immediately after drilling in the selected
test borings.

Installation procedures were the sane for all monitoring wells. The wells
were enplaced at the desired depth through the hollow stem augers and held in
place while the annulus was backfilled with silica sand to approximately two
feet above the screen. The augers were periodically retracted from the
borehole throughout construction. A bentcnite seal consisting of approximately
two feet of bentonite pullets was then placed above the sand. A 5% bentonite
and cement mixture served to grout the borehole up to two feet below the ground
surface. Pure cement was placed above the bentonite/cement slurry to the
surface. A protective steel casing was then set in the borehole and cemented
in place. A cement collar was constructed around the steel casing to prevent
any surface water from draining into the well. All wells were labelled and
given locking caps. Monitoring well construction diagrams are contained in
Appendix VI. Following installation, four of the wells were developed by
pumping; the remaining three were developed by introducing nitrogen gas into
the well allowing water to bubble out via an educator pipe until water from the
well was visibly free of sediment because of pump failure. The purpose of the
well development was to create a good hydraulic connection between the well
and the aquifer by removing formational fines. All development water was
collected and stored for future disposal.

3.4 Sampling and Analysis of Monitoring Wells

3.4.1 Purpose. Monitoring well water samples were collected on November
3, 1987 and March 8,1988. Sampling was required in order to assess the
condition of the groundwater in the aquifer underlying the Site as well as to
establish backgi-ound levels. A total of seven wells were sampled during each
sampling event.

3.4.2 Methodology. Before sampling, each well was evacuated of at least
five well volumes with a decontaminated stainless steel bottom loading bailer.
Samples were then collected by pouring the water from the bailer directly into
laboratory supplied bottles and vials. The bailer was decontaminated between
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veils and a new rope was used for each sanpling. Ml samples were kept at 4°C
and transported to Century laboratories, Inc. of Thorofare, KJ and United
States Testing Company, Inc. of Hoboken, K7.

3.4.3 findings. Groundwater sanpling parameters can be found in Table
3-7. A summary of laboratory data is displayed in Tables 3-8 and 3-9 with the
actual laboratory generated data in Appendix V. A comparison of the
analytical results for sanpling rounds 1 and 2 are presented in Table 3-10.
Required Detection Limits (RDL) for the analytical results are listed in Table
3-11. Required Detection Limits are optimum levels of analytical instrument
response which may or nay not be met in practice.

Analytical results for organic compounds at W-l, the background location,
indicate positive results for tetrachloroethene in both sampling rounds.
Concentrations of 7 ug/L and 6 ug/L were indicated in sampling rounds 1 and 2
respectively. Inorganics commonly found in groundwater and detected at this
location during the first round of sampling included calcium, magnesium,
manganese, potassium and sodium at 156,000.0, 41,800.0, 16.0, 5,720.0 and
163,000.0 ug/L respectively. The second round of sampling indicated the
presence of aluminum at 38,600 ug/L, barium at 384 ug/L, calcium at 427,000,
cadmium at 13 ug/L, chromium at 277ug/L, cobalt at 71 ug/X, iron at 220,000
ug/L, lead at 200 ug/L, magnesium at 117,000 ug/L, manganese at 5,370 ug/L,
mercury at 0.30 ug/L, nickel at 225 ug/L, potassium at 8,31C, sodium at
140,000, vanadiurr at 108 ug/L and zinc at 521 ug/L.

Analyses of W-2 confirmed the presence of volatile compounds
trichloroethene at 5 ug/L and chloroform at 6 ug/L during the first round of
sampling and chloroform again at 31 ug/L during the second rojnd. The only
semi-volatile detected was diethylphthalate, at 22 ug/L, on the second round of
sampling at W-2. The first round of inorganic sampling at W-2 resulted in the
detection of aluirinum at 74,600 ug/L, arsenic at 31, barium at 4,340 ug/L,
beryllium 111 ug/L, cadmium at 39 ug/L, calcium at 961,000 U£/L, chromium at
1,000 ug/L, cobalt at 312 ug/L, copper at 473 ug/L.
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Monitoring Wells * Sample

Wl GW-W1

parameter

VQA, EN/A, Metals
(unf ilterad), Cyanide
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Chrcrdum, Pesticides,
TDS, TSS
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Table 3-B

SOT
ROUND 1 CROKIC ANALYSIS SWftFY SECT FOR OWJCVATI*

AU, USBBLC DW* ABWE RL (U5/L)

CGKPCUD

Chlorone thane
BroBone thane
Vinyl Chloride
QJoroethane
Methylene Chloride
Acetone
Carton Bisulfide
1 , 1-D: chlcroethene
1 , 1-Di chioroe thane
Tran£-1.2-Dichioroethane
Chlorofort
l,:'-Dic:^.cro£thar«e
2-Butansne
1,1, l-Tri=hlcroe thane
Carter* Trtrai-Jcriae
Vuiyi Acetate
Bronodichioronethane
1 , 2-P: ±ior cpropane
Trans-1 , i-Did'ioroprcpen-:
Trichloroetheiifc
Dibromx^iiorcnethane
1,1, 2-1ri cllorc^ thane
Benzene
cis-1 , 3-Dichloropropene

W-V1 W-WA CW-V2B CW-V4

EranDfcrr

Tetra dhicroethsne
1,1,2, 2-Tetre rr.lor:>e thane
Toluene

Styrene
Total Xyleries

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
'U
u
u
u
U '
u
u
u
u
"
u
u
u
k.
u

u
u
u
u
u
R
u
u
u
t1
6
'J
u
u
u
u
u
b

V

c

u
u
u
u
u
u
T"

JJ
^

"
•v

- H. .
•J
u

u
u
5
u
u

R
u
u
u

EC
u
I)
u
u
u

. u
u
u
u

SI
u •
u
u

' U
u
U •
u
u
u .
T*

u
u
r
r

u
u
u
u
u
R
u
u
u
u
u
u
u
u
u
u
I!
u
u
u
u
u

- . 1 3
u
u
u
u
u
u
u
L.'

u
u
u

u
u

35
u

560
R
u
u
u

no
?s
4E

u
"
u
u
u
•r
u

410
u
u

. u
u
u
u

• u
I-
u
u
u
u
!'
u

U
u

40
U

550
R
U
U
U

180
90
45

U
U
V
u
u

' U
r

420
u
u
u
u
u
.u
u
u
u
u
u
'«•'

L.

u

u
u

24
u
e
p.
u
D
u
u
I-
c

i.

u
I'
u
V
u
u

--
L
Tt

u
c
u
u
c
u
u
L

V
"

c

u

R= Unuseabie date



Table 3-3 (.cont.,)

AJTOIGN SITI
HOUND 1 GRGM1IC ANALYSIS SKORY SHETT PCR

ALL USEABLE DATA ABOVE RDL (UG/L)

CCKPCUKD W-W6 Gtf-UB

Chlorcnethane U U
Broccoe thane U U
Vinyl Chloride U U
Chloroethane U U
Metfaylene Chloride U U
Acetone R R
Carbon Disulf ide U U
1,1-Dichloroethene U U
1.1-Sichlcroethine U U
Trarj-l,2-Di=hlcroethane U U
Chlorofcr= U 0
1.2-?i=hlcroethane U U
2-3utancne U U
1,1,1-Trichloroethane U U
Carbcr. 7etrachlcr.de U U
Vinyl Acetate U U
Broiocichlonztethane U 5
1.2-Diruoro?ropar.s U U
?rar^-l,3-DichIoropropene U U
Trichloroethene U u
Dibronocruoraniethane U U
l.l,2-7rich:oroethane U U
Benzene U U
ris-l,3-Didiiorcpropene U U
2-Chloroethyivinylether " U
Brocofcn U U
4-*ethyl-2-?eatancne U U
2-Hs.X2r.one U U
Tetrachlcroethene U U
1.1.2.2-Tetrachj ora= thane U 'J
Toluene U
ChlK-ober.ier>c U U
Ethylber.zene 'J 'J
Styrene U U
Total Xylsnes U U

Belov RDL R= Unuseaile data VT- Elai': E2n^ls
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Table 3-8 (cent.)

uno ION sue
ROUND 2 OROIHIC MOLYSIS SUMARY SHEET FOR GROUNDHMER

Ali, USEU1X MIX ABOVE RZL (X/L)

CCHPCUO CV-W5-2 W-WS-2

Oloronethane U U
Brcnaaethane U U
Vinyl Chloride U U
Qtloroetbane U U
fethylene Chloride R U
Acetone U U
Carbon Disulf ide U U
1,1-tochloroethene U U
1.1-Dichloroethane U U
Trans-l,2-Dichloroethane U U
Chlorofora U U
1.2-Dichloroetha.ne U U
2^utanone U U
1,1,1-Trichloroethane U U
Carbon Tetrachloride U U
Vinyl Acetate U U
Bronodichloronethane U U
1,2-Dichloroprqpane U U
Trans-l,3-Dichloropro?ene U U
Trichloroethene U U
Dibranochlorcoiethane U U
1,1,2-Trichloroethane U U
Benzene U U
cis-l,3-Dichloropropene U U
2-Chioroethylvinylether U U
Brcoofont U U

• 4-»fethyl-2-PentanDne U U
2-Kexanone U U
Tetrachloroethene U U
1,1,2,2-Tetrachioroethane U U
Toluene U . U
Chlorobenzene U U
Ethylienzene U U
Styrans U U

cl Xylenes U U

U= Belov RDL R= Unuseakle data
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.Table 3-8 (cont.)

covcuo
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\Tabie 3-8 (cont.)

•UTO ION ilTE
ANALYSIS SUTMAKV SHEET POM OWOUK-DWATEH
UKABLE DATA ABOVE nou iuB/k>

I ,3-DlChlorob»n»»n«

Bvntyl alcohol
I . t-D I CM or ob»nz»n»

Bi»(C-CMoroi»opropyl >rthrr
«.-n«thylph»nol
N-Ni trc»o-di-n-eipropyl»»in»

Ni trob»ni»n«
I*ophoror»»
2-N» tropn»noj

SvntoiC «cie
b i • I S-Cf- 1 orp»tho »y ) ««th««»

J t in*

fc-Cnloro-3-ni»tr>y:pr>ene I
£-!")• t h y l napfiifi* '. enr
H»»«r^ ;o 'ocyc : eo»"". *c ; r
8.' .fc-Tr » c h l o r c D h r r \ e i
£ , <• , S-~ Ti

E-Vi trotni 1 jn»

8.6-Dinj tretc Ju*n«
S-Njfo»ni J in»

i tropt>»ncl
fc-Ni trpph»nol

£,«--Din: tretelucnc

1 jo*
*> ,e-Bir.i trc-c-»>

-nj t rocodipnrny ) »ii>ir>e

Fyrtnu
Butyjb
S,3'-Cichorobrni>c;ne

B«nze(b)f luo'-
•»n»p(»r)

Insvnot : ,E,3-ce >Pyr»n»
C:6»n:o( * ,h )<,r.t
B»nio i6 ,n . : )Brr
2-tCitrcanJ J in«

BW-WI

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
L
U
U'
U
u •
U
u
u
u
u
u
u.
u'
u
u
u
u
V
u
u
u
t'
u
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u
u
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t)

• u
-. L;

u •
•u •
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u
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u
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E =
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u .
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u
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u.
u
u
u
u
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Round 2
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u
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u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
t1
u

• u
u
u
u
u
u
u
u
u
u
u
u
'J

u
u
u

•w-WXB

u
u
L1

u
u
u
u
u
u
u
u
u
u
u
u
u
L1

L
L'
u
u
u
u
u
u.
u
u
u
u
V
V
L!
u

. u
L'
u
u
u
u
U1

u
u
U'
L'

u
u
L1

L'
u
L'
u
u

• IJ
u
u .
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u

E6
u
u
u
u
u
u
u
u
L
u
u
u
u
L
u
u .
u
u
L
t'
u
u
u
u
u
u
u
L'
u
M

. u
u
u
u
u
L'
u
u
u

' u
L1

u
L1

u
u
u ,
u
L)
u
u
u

• u
u
u
L'
u
u
u
u

V
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
L

t1
u
u
u
u

u
L'
u
u
u
L
u
u
u
I'

X'
u
u
L'
L'
u
u
u
u
L1

u
u
u
L'
u
L1

u
u
u

U« Belex



"-'V

5-48

COnPOUND

Phenol
bi»(£-CMoroethyl
t-Chlorophenol
1 ,3-D»Chlorobenz»ne
1 ,*t-Dich lorobenzene
Benzyl alcohol
1 ,8-DiCh]orobenien*
8-Me thy 1 phenol
bim<8-Chloroi*Opropyl > ether
•.-Methyl phenol
N-Ni tro»c-0i-n-dipropyl««nir>e
Hexachloroethane
Nitrobenzene
Iftophorene
g-Nitrophenol
E ,<«-Di">ethy Ipheno '.
Benioic aciC
bic (S-Chloroethoxy )«ieth*ne
£,<*-Dicr i lorophenol
1 ,5 ,*.-Tr j chlorobenrene

*--Cr, l o roam t ine
He»«ch lorobu t«Ciene
t-CMoro-S-methy Iphenol
e-1ethy ln«2hth»lene
He*«rhloroc yc looentaC iene
S,*« ,6-Tr ich Ipropheno J
E , < « ,5-Tr ich lorophenc 1
S-Chloron*phth*lene
e-N; t r o»n i 1 ine
D j m e t h y Iph thaJa te

E. t-Dini trotoluene
3-Mi tro«ni 1 ine
Acenash thene
2.<«-Di ni tropheno 1
<.-N: trophenol

S,«--Dini t-otcluene
D;ethylphthal*te
<«-Ch!oropheny ]-phenvl ether
Fluorene
*»-Mj tro*ni 1 ine
*• , f c - D i n j t ro-£-methylchenc 1
N-ni t r okodiprieny l«mine
*.-Broir.opheri> 1 -pher-v letrie*
Henachlcrotenzene
Pent»ch 1 oropheno 1

ene

Di-n-butylphthal»te
Fluoranthene
Pyrene
Butylber.zylphthalate
3,3 ' -Dichor obenz id ine
Benzo ( • ) •r.th--<cene
Chrymene
bl*<£-Etl-.y It^f xy ! )phti-.a !
Di-n-oc ty Iphtr.*] * te
Benzp tb ) f lupr»nthene
Benzo' k )f luor anthene
Benze t » )pyr*ne
Indeno ( 1 ,2,3-cd IPyrene
Dibenzo («,ri ) Anthracene
BenzotQ,h, i )Pery Iene
3-Ni troani 1 ine

GW-W6

U
u
U
U
U
U
U
U
U
U
U
U
U
LI
U
Li
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
U
U
U
L
L'
U

U
U
U
U
U
U
u
U
U
L'
U
U
U
U
U
U
U

Ifcble 3-8 (cxjnt.)
AUTO lOfc SITE

ANALVSIS smwARy SHEET FOR
ALL USEABLE DATA ABOVE «Dl_ (UG/L

Round 2

Below RDL IJnuseable data
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TABLE 3-10 continued

\_x Comparison of Organic Analyses from groundvater sampling

MONITORING WELL W-4 (ug/L)

First Round Second Round
COMPOUND 11/03/87 03/08/88

Vinyl Chloride 40 ——

Metbylene Chloride 560 ——

Trans-1,2-Dichloroethane 180 16

^ Chloroform 95 19

1,2-Dichloroethane 45 ——

Trichloroethene 420 160

MONITORING WELL W-5 (ug/L)

First Round Second Round
COMPOUND 11/03/87 03/08/88

Vinyl Chloride 24

Kethylene Chloride 6

Trichlorosthene 15

MONITORING WELL W-6 (ug/L)

First Round Second Rcur.d
COMPOUND 11/03/87 03/08/EE

KONE DETECTED

Denotes results are below Required Defection Lev-.l

R Denotes unuseable result

2
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TABLE 3-10 continued

Comparison of Organic Analyses from groundwater sampling,

COMPOUND

MONITORING WELL W-l (ug/L)

First Round
11/03/87

Second Round
03/08/88

Tetrachloroethene

COMPOUND

Chloroform

Trichloroethene

MONITORING WELL W-2 (ug/L)

First Round
11/03/87

6

5

Second Round
03/08/88

31

COMPOUND

MONITORING WELL W-3A rug/L)

First Round
11/03/87

Second Pound
03/08/88

Vinyl Chloride

Methylene Chloride

Trans-1, 2-Dichloroet:hane

Trichlcroetha:,e

5

11

66

£2

150

10C

COMPOUND

MONITORING WELL W-3B (ug/L)

First Round
11/03/87

Second Round
03/08/88

NONE DETECTED
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TABLE 3-10 continued .

Comparison of

CATION

Aluminum

Antimony

Arsenic

Bariun

Beryllium

^— " Cacr.iur.

Calciu-

ChroriurL

Ccbalt

Copper

Ircr.

-̂̂  Lead

Cyanide

Ka gn.es iu=

Kancanese

^ Kercury

Kickel

?ct.assiur

Seler.iur

Silver

Sodiur,

Thallium

V&nadius

9t { nC

Kexavaler.t Cr.rcr.i

Inorganic Analyses from

MOKITORINC WELL W-€

First Round
11/03/67

33100

R

<7

720

6.5

23

96000C

1310

76

644

114'OOC

3£c

11

2-09000

11200

0.90

135C

:?4or
p.
—

1560CD-

65

• • 7S2

us.

groundwater sampling.

(ug/L)

Second Round
03/06/88

36600

——

27

746

16

4EEDOC

6C7

53

R

2600CC

240

130000 ''

£12;
C.3C

6C1

• ' 131CC •

•R '

153C--CC

12C

e -. -

—— Denotes results are below Required Defection Level

r. Denotes Data is unusable
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TABLE 3-10 continued

Comparison of Inorganic Analyses fro* croundvater campling.

CATION

Aluminum

Antimony

Arsenic

Barium

Beryl liur.

Cecrr.iuir.

Calcium

Chror.iuir

Ccbalt

Ccpper

Iror.

Lead

Cyar.ide

Kernesiur.

Manganese

Mercury

Kickel

MONITORING WELL W-5 (ug/L)

First Round
11/C3/E"?

Seler.i-jr.

Silver

Sodiur

Tr.clliur:

Varatliur

Zinc

Hexavcjent Cr.ror.iuir.

;26COO

2760C

13SC

2210

412CC

12200C

Second Round
03/OB/E6

11000

214

11

2 e i o c c
1270

1150

5190C

€1

40

5E500

1980

2.7C

2<50

2E20C

E

12C10C

21

105C

—— Denot.es results ere below Required Detection Level

P. Denotes Data is unusable



. „

Cocparison of

CAT: OK

Alucinuic

Antimony

Arser.ic

Banur

Berylliur.

Cacr.iur.

C.lciu-

Chrcr-iur.

Ccta.lt

Ccpper

Ircr.

Leac

Cyar.ide

Kacnesiur.

Kangar-ese

Kercury

NiO-.el

Pctassiu-

Seler.iur

Sodiur

•'*•*'*• ' "•

TABLE 3-10

Inorganic Analyses

KOKITORINC KELL

• - • - • - . - : - .-

3-55

continued

froB groundwater campling.

w-« (ug/L)

First Round Second Round
11/03/87 03/OE/66

13800 '

R

23

——
——

6.7

352000

R

——

R

R

R

2E5C

69600

R

——

5650

life::
K

£51000

46BO

——

24

——

——

16

473000

222

——

R

16SOC

57

50

13800C

1660

——

11600

9 2 6 :• 0

F.

2SSOOO

Thalliur.

Vanaciur

Zinc

Kexavalent Chroriur.

—— Denotes results are below Kecruired Detection Level

R Denotes Data if ur/jsable
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TABLE 3-10 continued

Comparison of Inorganic Analyses from groundvater campling.

CATION

Aluninuc

Antimony

Arsenic

Bariuir.

Beryllium

Cadr.iur.

Calciur.

Chror.iur

Cobalt

Copper

I TO.-.

Lead

Cyanide

Kagnesiur.

Kancanese

Kercury

Kickel

Pctessiur

Seleniur

Silver

Sosiur.

Thelliur

Vanadiun

Zinc

Hexaveler.t Chror.iun

MOKITORING WELL V-3A (ug/L)

First Round
11/03/67

304000

34E

2430C

127C

270

66EOO

Second Round
03/OE/EE

7130

21

5.3

;35:CO

502

606

400CC

57

130

2E20C

1760

1.20

1770

2 8 6 0 C

R

" •* -% r\ î/ • t. w w

i:sr

Denotes results are below Required Detection Level

R Denotes Data is unusable
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TABLE 3-10 continued

Comparison of Inorganic Analyses fro> groundwater sampling.

MOKITORING WELL K-3B (ug/L)

CATIOK

Aluminum

Antimony

Arsenic

Bariuir,

Beryl liuir,

Cadr.iur.

Calciur.

Chror.iuir.

Cobalt

Copper

Ircr.

Lead

Cyanide

Kagnesiu-

Manganese

J.'ickel

Pcrassiur.

Seler.iur.

Silver

Sodiur

Thalliur.

Vanadiur

Zinc

Hexavalent Chror.iuit

First Round
11/03/87

K9000

13

<7200

255

6C300

Second Round
03/08/86

ir:-coo

2050

8

70

46300

234

32

3460

R

7470C

—— Denotes results ere below Recruired Detection Level

P. Denotes Data is unusable
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Comparison of

CATION

Alun inure

Antimony

Arsenic

Beriur.

Beryl liur,

Cedr.iun

Calcium

Chror.iur.

Cobalt

Copper

Ircn

Lead

Cyanide

Kacnesiun

Manganese

Mercury

Kickel

Pctassiuit

Seler.iur

Silver

Sodiuz-.

TABLE 3-10

Inorganic Analysts

MONITORING WELL

t.. • *•

3-52

continued

fron groundwater sampling.

K-2 (ug/L)

First Round Second Round
11/03/67 03/OB/68

74600

R

31

<3<C

111

35

9610CO

1000

2 in

<T:
<e2oc
56E

62

2<5000

1360

1.50

363C

1110C

K

11

1230CC

71700

——

11

<S20

22

<EEOD:
595

125

R

27BOOC

22'C

——

13EOOC

2 E 2 0 C

i:20C

1200C

?

icecc:
Thai liur.
Var.adiur

Zinc

Hexavaler.t Cr.roriu:

655

17E

120

.—— Denotes results are below Kecruired Detection Level

F. .Denotes Data is unusable
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TABLE 3-10 .

Coriperison of Inorganic Analyses froa groundwater sampling.

MONITORING WELL K-l (ug/L)

CATION

Aluttinun
Antimony

Arsenic

Beriuit

Berylliuc

Codniur.

Calcium

C.v.ror.iur.

Cobalt

Ccpper

Ircr.

Leas

Cyanice

Kagnesiur.

Kanc&nese

Kercury

Kic>:el

Pctassiuir.

Seler.iur

Silver

Ssdiur

Thalliiir;

Vanaiiuir

2inc

Kexevalent Chroriur.

Firrt Round
11/03/67

156000

41BOO

16

2630CO

Sccor.d Round
03/06/68

38600

13

427000

277

71

K

22000C

. 2CC

1170CC

537C

0.30

225

14COOC

108

Denotes results are below Recruirec Detection Level

R Denotes Data is unusable
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Table 3-11

REQUIRED DETECTION LIMITS (RDL>»
HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection Limits (1)

1
4 •

2.
3.
4.
5.

6.
7.
S.
9.
10.

U.
12.
13.
H.
15.

16.
17.
IS.
19.
25.

21.
22.
23.
2t. .
25.

26.
27.
2£.
29.
30.

VOLAT1LES

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Carbon Disulfide
1,1-Dichloroethane
1,1 -Di Chloroethane
trans- 1 ,2-Di chlorot thane

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride

Vinyl Acetate
Bromodi chloromethane
I,l,2,2-Tetrachlorc«th3ne
1,2-Dichloropropane
trans-i,3-Dichloropropene

Trichloroethane
Dibromocloromethane
1,1,2-Trichloroethane
Benzene
cis-l,3-Dichloropropene

2-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
t-Methyl-2-pentanone
Tetrachloroethane

CAS Number

7&-S7-3
74-S3-9
75-01-i
75-00-3
75-05-2

67-6^-1
75-15-0
75-35-4
75-35-3
156-60-5

67-66-3
107-06-2
7S-93-3
71-55-6
56-23-5

10S-05-475-r~-4
79-3^-5
78-S7-5
10061-02-6

79-01-6
12t-tS-J
79-00-5
73-C3-2
J006J-01-5

110-75-S
75-25-2
591-7S-6
10S-3C-1
127-lS-t

Low Vl'ater
ug/1

10
10
10
10
5

10
5
5
5
5

5
5

10
5
5

10
5
5
5
5

5
5
5
5
5

10
5

10
10
5

' Low Soil/Sedime
ug/kg

10
10
K.
10
5

10
5
5
5
5

5
5

10
5
5

10
5
5
5
5

5
5
5
5
5

10
5

30
1C
5
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T*ble 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)«
HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection Limits(I)
Lew

VOLATILES CAS Number

31.
32.
33.
34.
35.

36.
37.
38.

39.
40.
41.
42.
43.

44.
45.
46.
47.
4g.

49.
50.
51.
52.
52.

54.
55.
56.
57.
58.

Toluene
ChJorobenzene
Ethyl Benzene
Siyrene
Total Xylenes

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol

1 ,3-Dichlorobenzene
1,4-DichJorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-M ethyl phenol

bis(2-Chloroisopropyl)ether
4-Methylphenol
N-Nitroso-Dipropylamine
Hexachloroethane
Nitrobenzene

Isophorone
2-NJtrophenoJ
2, t-Dimethyl phenol
Benzole Acid
bis(2-Chloroethoxy)methane

2,fc-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
fc-ChJoroanlJine
HexachJorobjtaditne

108-88- 3
JCi-90-7
10D-41-4
100-42-5

10S-95-2
J 11-44-4 .
95-57-8

541-73-1
106-46-7
103-51-6
95-50-1
95-41-7

39638-32-9
106-<^-5
621-6^-7
67-72-J
9S-95-3

7S-59-1
8S-75-5
1CS-67-9
65-85-0
111-91-1

120-83-2
1 20-82- :
91-20-3
106-47-8
87-68-3

ug/1

5
5
5
5
5

10
10
1C

10
10
10
10
10

10
10
10
10
10

10
30
10
50
1C

10
10
IS
10
10

LowSoi!.*Sediment<3)

ug/kg

5
5
5
5
5

33S
330

330
330
33:
330

330
330
330
330
33C

33 :•
33D
33:
1600

33:33:
33:
33:
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Table 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)«
HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection

VOLATILES CAS Number

59.

60.
61.
62.
63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.

74.
75.
76.
77.
78.

79.
80.
81.
S2.
S3.

84.
15.
86.
87.

4-Chloro-3-methylphenol
(para-chloro-meta-cresoJ)

2-Methylnaphthalene
Hexachlorocydopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol

2-Chloronap^halene
2-Nitroaniline
Dimethyl PhthaJatt
AcenaphthyJene
3-Nitroaniline

Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dihenzofuran
2,4-Dini trotoluene

2,6-Dini trotoluene
DiethylphthaJate
4-ChiorophenyJ Phenyl et'ier
FJuorene
<f-Nitroaniline

<>,f -Dini tro-2-methyi phenol
N--iitroscciphenylamine
4-Bromophenyl Phenyl ether
HexachJorobenzene
PentachlorophenoJ

Phenanthrene
Anthracene
Di-n-butylphthalate
Fiuoranthene

59-50-7
91-57-6
77-47-4
8S-06-2
95-95-4

91-58-7
8S-74-4
131-11-3
20S-96-8
99-09-2

83-32-9
51-28-5
100-02-7
132-64-9
J21-J4-2

606-20-2
84-66-2
7005-72-3
86-73-7
100-01-6

53^-52-J
86-30-6
101-55-3
118-74-1
87-86-5

85-01-8
120-12-7
84-74-2
206-44-0

Low Water*
ug/J

J O
JO
J O
JO
50

10
50
JO
J O
50

JO
50
50
JO
10

10
10
10
10
50

50
JO
10
10
50-

10
10
10
10

Low SoiJ/Sediment(3)

330
330
330
330

1600

330
1600
330
330
J600

330
J600
1600
330
330

330
330
330
330

1600

1600
330
230
330

330
330
330
330
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Table 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)»
HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection Limits^

VOLATILES CAS Number
Low Water(2)

ug/1
Low Soil/Sediment^

ug/kg

88.
29.
90.
91.
92.

93.
9t.
95.
96.
97.

98.
99.
100.
101.
102.

103.
lOt.
105.
106.
107.

108.
109.
110.
111.
112.

113.
114.
115.
116.
117.

Pyrene
Butyl Benzyl Phthalate
3, 3'-Di chl orobenzi dine
Benzo(a)anthracene
bis(2-ethylhexyl)phthalate

Chrysene
Di-n-octyl Phthalate
Benzo(b)iluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

lndeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
alpha-BHC
beta-BHC

del:a-BHC
gamma-BHC (Lindane)
Heptachlor
AJdrin
Heptachlor Epoxic'e

Endosulfan 1
Dieldrin
A -DDE
L.idrin
Endosulfan II

«,t-DDD
Endosulfan Su'fate
<j,t'-DDT
Endrin Ketone
Methoxychlor

129-00-0
85-68-7
91-9^-1
56-55-3
117-81-7

218-01-9
117-8«*-0
205-99-2
207-08-9
50-32-8

193-39-5
53-70-3
191-2^-2
319-8^-6
319-85-7

319-86-8
58-89-9
76-*<f-S
309-00-2
1024-57-3

959-98-8
60-57-1
72-55-9
72-20-8
33213-65-9

72-5t-S
lC3;-07-8
50-29-3
53<*9t-70-5
72-^3-5

10
10
20
10
10

10
10
10
10
10

10
10
10

0.05
0.05

0.05
0.05
0.05
O.D5
0.05

0.05
0.10
C.JO
0.10
0.10

0.10
0.1C
D.10
G.10
0.5

330
330
660
339
330

330
330
330
330
330

330
330
330
8.0
8.0

£.0
S.O
8.0
8.0
8.0

8.0
16.0
16.0
16.:
16.0

16.0
16.0
16.0
16.0
E:.O
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Table 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)«
HAZARDOUS SUBSTANCE LIST (HSL* ORGANIC PARAMETERS

Detection Limits^
Low Water*" Low Soil/Sec;menv^'

VOLATILES CAS Number ug/1 ug/kg

80.0

8C.C
80.0

80.0
80.0

160.0
160.0

118.
119.
120.
121.
122.

123.
124.
125.
126.

Chlordane
Toxaphene
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232

AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-J260

57-74-9
8001-35-2
12674-11-2
11104-2S-2
11141-16-5

53469-21-9
12672-29-6
11097-69-]
M096-S2-5

0.5
1.0
0.5
0.5
0.5

0.5
0.5
1.0
1.0

NOTES

(1) Detection limits listed for soil/sediment are based on wet weight. The detection
limits calculated by the laboratory lor soil/sediment, calculated or, dry weight basis,
will be higher.

(2) Medium Water Required Detection Limits (RDL^ lor Volatile Hazardous Substances
List (HSL) Compounds are 100 times the individual Low Water RDL.

(3) Medium Soil/Sediment RDL ior Volatile HSL Compounds are 100 times the indi .- idua '
Low Soil/Sediment RDL.

(4) Medium Water RDL lor Semi-Volatile HSL Compounds are 100 times the individual
Low Water RDL.

(5) Medium Soil/Sediment RDL for Semi-Volatile HSL Compounds are 60 times the
individual Low Soil/Sediment RDL.

(6) Medium Water RDL lor Pesticide HSL Compounds are 100 timer the iniiv;dJE? Low
Water RDL.

(7) Medium So3!/Sediment RDL lor Pesticide HSL Co-npouics are 15 times the individual
Low Soil/Sediment RDL.

* Specific detection limits are highly matrix dependent. The c tection Jimit listed
herein are provided lor guidance and may not always be achieve, t.
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Table 3-11 (cont..)

REQUIRED DETECTION LIMITS
HAS INORGANICS AND MISCELLANEOUS PARAMETERS

. tf
Detection Level (RDL) "*«'

RA5 Inorganics _____ fat/I) _____

Aluminum 200
Antimony 60
Ar»enic 10
barium 200
Beryllium . 5
Cadmium $
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 10:
Lead >
Magnesium 500:
Manganese 15
Mercury C.2
Nickel *D
Potassium 5000
Selenium . 3
Silver 10
Sodium 5000
Thallium 10
Vanadium 50 .
Zinc . 20
Cyanide 10

NOTES

(I) An> analytical method specified in Exhibit D ol IFB TA 85-3E J8/.1J39 may be
utilized ai long as the documented instrument or method detection limits meet
the RDJ. requirements. Higher detection levels may only be used in the lolloping
circumstance:

.
If the sample concentration exceeds two times the detection limit of the
instrument or method in use, the value may be reported even though the
instrument or method detection limit may not equal the RDL.

(2; These RD'_s are the instrument detectior, limits obtained in pure water that must
be met using the procedure in Exhibit E oj 1FE VA Sfc-3091/ 30S2. The detection
limits for samples may be considerably higher depending on the sample matrix.

Rr quired Required
Mivcellaneou: Detection Level Detection Level
Parameters ' later Soil and Sediment

Tota: Dissolved Solids 2D mg/J NA(5)

Tc-.i! St-:>tnded jsiids 1-3 mj/1 K*

Hexavalent O.romium 1.0 ug/1

1- No-. acv.:cable
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iron at 46,200 ug/L, load at 568 ug/L, cyanide at 62 ug/L, Magnesium at
245,000 ug/L, manganese at 1,380, •arouxy at 1.50 ug/L, nickel at 3,630 ug/L,
potassium at 11,100, silver at 11 ug/L, sodium at 133,000 and zinc 855 ug/L.
The second round of inorganic sample analyses determined aluminum to be present
at 71,700 ug/L, arsenic at 11 ug/L, barium at 4,520 ug/L, cadmium at 23 ug/L,
calcium at 488,000 ug/L, chromium at 599 ug/L, cobalt at 125 ug/L, iron at
278,000 ug/L, lead at 230 ug/L, magnesium at 138,000 ug/L, manganese at 36,200
ug/L, nickel at 12,300 ug/L, potassium at 12,000 ug/L, sodium at 106,000 ug/L,
vanadium at 178 ug/L, zinc at 640 ug/L and hexavalent chromium at 130 ug/L.

Volatiles detected in VKJa consisted of trichloroethene at 92 ug/L, vinyl
chloride at 5 ug/L, methylene chloride at 11 ug/L and trans-l,2-dichloroethan£
at 86 ug/L during the first round of sampling; during the second round
trichloroethene was detected at 100 ug/L and trans-l,2-dichloroethane was found
at 150 ug/L. The semivolatile analyses resulted in the detection of
2,4,6-trichlorophenol at 22 ug/L in the first round of sampling only.

V̂ y Inorganics detected at W-3a during the first round included calcium at 304,000
ug/L, iron at 348 ug/L, cyanide at 129 ug/L, magnesium at 24,300 ug/L,
manganese at 1,270 ug/L, nickel at 270 ug/L, potassiuir at 20,100 ug/L, sodium
66,800 ug/L and zinc at 27 ug/L. The second round of inorganic analyses
resulted in the detection of aluminum at 7,130 ug/L, arsenic at 21 ug/L,
cadmium at 5.3 ug/L, calcium at 335,000 ug/L, chromium at 902 ug/L, copper at
606 ug/L, iron at 40,000 ug/L, lead at 57 ug/L, cyanide at 130 ug/L, magnesium
at 3E,200 ug/L, manganese at 1,760 ug/L, mercury at 1.30 ug/L, nickel at 1,770
ug/L, potassium at 28,600 ug/L, sodium at 77,200 ug/L and zinc at 1,280 ug/L.

All organic ccrpounds detected in W-3b were also detected in the field
blank. Inorganics found in the first round samples at W-3b included calciur. at
149,000 ug/L, cyanide at 13 ug/L, magnesium at 47,200 ug/L, manganese at 255
ug/L, nickel at 211 ug/L, sodium at 80,300 ug/L and zinc at 32.0 ug/L. The
second round of sanples resulted in the detection of 153,000 ug/L of calcium,
19 ug/L chromium, 2,050 ug/L iron, 8 ug/L lead, 70 ug/L cyanide, 46,300 ug/L
magnesium, 234 ug/L manganese, 32 ug/L nickel, 3,460 ug/L potassium anc 74,700
ug/L SDdium.
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Ss—/ Volatile organics detected at W-4 in the first round of sanpling included

vinyl chloride at 40 ug/L, aethylene chloride at 560 ug/L,
trans-1,2-dichloroethane at 180 ug/L, chloroform at 95 ug/L,
1,2-dichloroethane at 45 ug/L and trichloroethene at 420 ug/L. The second
round of sample analyses also detected trans-1,2-dichloroethane at 16 ug/L,
chloroform at 19 ug/L, and trichloroethene at 160 ug/L. The semivolatile
compound, 1,2-dichlorobenzene, was detected in both the first and second
sanple rounds at 28 ug/L and 26 ug/L, respectively. The first round analyses
for inorganics yielded the detection of aluminum at 13,800 ug/L, arsenic at 33
ug/L, calcium at 352,000 ug/L, cyanide at 2,850 ug/L,

"̂/ magnesium at 89,600 ug/L, nickel at 5,650 ug/L, potassium at lit,000 ug/L, and
sodium at 551,003 ug/L. The second round of inorganic sampling resulted in the
detection of aluminum at 4,630 ug/L, arsenic at 24 ug/L, cadmiur at 16 ug/L,
473,000 ug/L, chromium at 222 ug/L, iron at 16,800 ug/L, lead at 57 ug/L,
cyanide at 50 ug/L, magnesium at 138,000 ug/L, manganese at 1,690 ug/L, nickel
at 11,600 ug/L, potassium at 92,60C ug/L, sodium at 298,000 ug/L, vanadium et

j 14 ug/L, and zinc at 4,910 ug/L.

W-5 contained 24.0 ug/L of vinyl chloride, 6 ug/L of methylene chloride
and 15 ug/L of trichloroethene in the first round of analyses for volavile
organics. Inorganics detected in the first round of W-5 sampling included

Vs—^ calcium at 228,000 ug/L, cyanide at 40 ug/L, magnesium at 37,800 ug/L,
manganese at 1,390 ug/L, nickel at 2,210 ug/L, potassium a- 4L,20C ug/L,
sodium at 122,000 ug/L and zinc at 214 ug/L. The second round 01 inorganic
sampling analyses for W-5 yielded aluminum at 11,000 ug/L, arsenic at 44 ug/L,
ca±riirr, at 11 ug/L, calciur. at 361,000 ug/L, chromium at 1,370 ug/L, copper at
1,150 ug/L, iron at 51,900 ug/L, lead at 61 ug/L, cyanide at 40 u- L, magnesium
at 58,500 ug/L, manganese at 1,980 ug/L, mercury at 2.70 ug/L, nickel a- 2,450
ug/L, potassium at 28,300 ug/L, sodium at 120,000 ug/L, vanadium at 21 us '1 and
zinc at 1,090 ug/L.

No volatiles were detected in W-6 with the exception o~ those also
detected in the field blank at approxirately the same concerrration.
Inorganics detected during the first sampling round included aluminum at

t\^^/ 33,100 ug/L, arsenic at 47 ugT, barium at 720 ug/L, 'beryllium at 6.5 ug/L,
cadmium at 23 ug/L, calcium at 960,000 ug/L, chrcnium at 1,310 ug/L,
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cobalt at 76.0 ug/L, copper at 644.0 ug/L, iron at 114,000 ug/L, lead at 388
ug/L, cyanide at U.O ug/L, Magnesium at 209,000 ug/L, Manganese at U,200
ug/L, mercury at 0.90 ug/L, nickel at 1,350 ug/L, potassium at 13,400 ug/L,
•odium at 196,000 ug/L, vanadium at 65 ug/L and zinc at 782.0 ug/L
respectively. The second round of inorganic analyses yielded 36,600 ug/L of
aluminum, 27 ug/L arsenic, 746 ug/L barium, 16 ug/L cadmium, 488,000 ug/L
calcium, 867 ug/L chromium, 53 ug/L cobalt, 260,000 ug/L iron, 240 ug/L lead,
130,000 ug/L magnesium, 5,120 ug/L manganese, 0.30 ug/L mercury, 601 ug/L
nickel, 13,10C ug/L potassium, 153,000 ug/L sodium, 120 ug/L vanadium anc 537
ug/L zinc.

3.5 racing Elevation Survey and

3.5.1 Purpose. Following completion of the monitoring well
installation, the mean sea level (MSL) elevations of the protective steel
casing and stainless steel riser piper were surveyed. The wells, staff gauge,
borings and other pertinent features were located. This data, in conjunction
with the water level measurements enabled HART personnel to contour the
potent icroetric surface and determine groundwater flow direction.

3.5.2 Methodoloav
'

3.5.2.1 Well Elevation Survey. Elevations were determined by utilizing
differential leveling techniques. Tne elevations were surveyed frccn Bench Kar>;
0153 (supplied by the City of Kalamazoo) , to an accuracy of 0.01 feet using a
Wild NA24 Auco Level. To insure consistency of measurements, elevations were
shot to the northern side of the outer protective casing and inner riser pipes.

3.5.2.2 Vvater Level Measurements. Water level measurements at all wells
and staff gauge were made with the use of a hand held electronic water level
indicator manufactured by the Slope Indicator Company. The instrument probe
was lowered from the top of the protective casing down the well. When the
probe came in contact with tue water, an audio signal was emitted and the
distance to tne top of the protective casing was measured.
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3.5.2.3 Hell Location and Topographic Survey. The Monitoring wells,
•oil borings and other pertinent features were located using a ScWcisha BT 20
Transit and a 100' steel tape. Ground elevations were surveyed using a Wild
NA24 Auto Level to an accuracy of 0.1 feet while ganhole casing elevations were
surveyed to an accuracy of 0.01 feet in order to determine storm and sanitary
sewer flow directions.

3.5.2.4 Findings. Results of the survey and the five rounds of
ground-water level measurements can be found in Table 3-12. The resultant
potentiometric surface can be found in Figures 3-C through 3-G. Well and
borehole locations as well as the topography at the Auto Ion Site is depicted
on the Site maps included as Appendix I. Water level measurements indicate the
potentiometric surface has changed shape and direction several times throughout
the monitoring process, and may be a function of river level in the adjacent
Kalamazoo River. Ihe change in direction of groundwater flow could result in
substantial deviations in the groundwater analytical data generated during one
sampling event when compared to the data generated during subsequent sanpling
events at different times.

3.6

3.6.1 Purpose. Hydraulic conductivity (K) is the volume of water that
will flow through a unit cross - sectional area in a unit time under a unit a
hydraulic gradient and at a standard temperature. Ir order to determine the
average hydraulic conductivity values of underlying geologic formations, HART
conducted aquifer tests at the Auto Ion Site. Aquifer tests were performed on
a total of six monitoring wells. All of the wells had two irx?~ dianet::" and
scree: lengths of 10.7 feet. The wells were all screened in unconsolidatec"
material.

3.6.2 Methodology. A single borehole permeability test, known as the
Slug Test, was implemented at the aforementioned Site. Initially , using an
electronic water level indicator, the static water level (H) in each well was
measured and recorded. Two methods were used to generate slug test data. The
first method involved lower inr a decontaminated aluminum
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WELL D A T A
AUTO ION

f l F V A T I O M S
VEU MO. GROUND IN Jf.fl MSI BOTTOM FIEVATIPN OF WATER

______ UVH, n»"r E.CII VE_C AS ING TOP OF R I S E R ELEVATION SCREENED INTERVAL 11/3/87 01/08/88 02/21/68 03/07/88 3/25/88

W-1 761.46 ,*64.30 744.10 742.46 755.46 TO 744.76 753.87 754.99 755.52 755.22 754.95

U-2 762.66 765.35 765.13 745.56 756.26 TO 745.56 753.99 754.59 755.53 755.09 754.84

V-Sn 762.63 761.60 764. 3fl 745.63 756.33 TO 745.63 752.49 754.55 755.51 754.99 754.81

U-3h 762.51 7ft'. 65 764.36 712.01 727. /.I TO 716.71 752.46 754.45 755. *2 754.88 754.82

W 4 764.11 765.71 765.43 740.11 751.81 TO 741.11 752. ^6 754.39 755.62 754.86 754.79

V 763.36 W.77 765.55 739.36 750. B6 TO 710.16 752. ** .'54.33 755.65 754.83 754.77

V * 764.06 766.19 765.94 740.06 751.26 TO 741.06 753.67 754.32 755.79 754.79 754.73

r.AUCe r«;7.22 754.24 753.82 756.28 754.62

I
-J
O
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slug into the veil displacing a known volume of water. The test was initiated
at the instant the slug was enplaoed. Water levels were Monitored with tine
until equilibrium conditions had been established. The second method involved
removing the enplaced slug and monitoring the water levels after removing the
volume that the slug had displaced from the well. Therefore, the slug, which
displaces a known volume of water, was either instantaneously installed in the
well, or instantaneously removed from the well. Afterward, either the rate of
recharge or the rate of recovery from the well was measured at frequent tine
intervals, using an electronic water level indicator, until equilibrium was
reached. The measurements and their respective times were recorded for further
calculations.

To begin the test a water level monitoring probe was installed in the
well and then set to zero for initial conditions. The slug was either
introduced or removed from the well depending on which test was being
conducted and measurements of water level change, BL̂ -* with time were
initiated. Because there is a slight time-lag between the instant the slug is
introduced or removed in the well and the first measurement, time zero, t , is
assigned to the time of maximum water level differential, El. Using these
measurements and t , the ratio of Hroeas/Iinax w35 determined for each recorded
measurement.

These values were plotted on 5 cycle semi-logarithmic paper with respect
to their specific time interval (t) in minutes. Calculations and the plotted
graphs are provided in Appendix VI.

Data reduction for the monitoring wells followed methods set forth by
Hvorslev et al. (1951). After the values for ̂ ^^^^^ w* plotted vith
respect to their specific time interval (t) in minutes, the value of TQ
(basic time lag) is measured graphically where the slope of the plotted line
*ntersects *** n̂eaŝ n̂ax value of 0.37. The expression for hydraulic
conductivity (K) from Hvorslev (1951) is:

2
K - r In (IVR)

2 LTo
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where:
K - hydraulic conductivity (en/sec)
r « radius of casing (on)
L - length of piezometer intake (on)
R « radius of piezoneter intake (on)
T « basic time lag (sec)

3.6.3 Findings. The specific values and calculated hydraulic
conductivities for the six wells can be found in Table 3-13, the actual field
data is found in Appendix VI. Note that the hydraulic conductivity values (K)
vhich were determined describe only the hydraulic conductivity of the material
close to each well (Cooper, et al., 1967).

The slug in test for W-3a rendered data that was unusable for determining
K and was therefore discarded. The slug in and slug out test for the
individual well that remained gave comparable values of K. All of the wells,
excluding W-3b are screened at a depth of approximately 10-20 feet, with W-3b
screened deeper at 35-45 feet. The mean hydraulic conductivity for all wells
was 3 x 10- en/sec. The greatest deviation from this mean value occurred at
W-6 where K values were increased to 9.4 x 10- cm/sec. W-4 showed the lowest
K value of 1.1 x 10-3 cay'sec.

There are a number of general assumptions on which, this type of aquifer
test is based, such that: •

* the well is of finite diameter;
* the well is non-flowing;
* the well is cased to the top 'of a homogeneous isotrbpic aquifer of

uniform thickness; and
* the well is fully developed and penetrates throughout the thickness

of the aquifer.

Few wells completely penetrate an aquifer. However, useful information
is derived from a test on a partially penetrating well. Since the vertical
permeabilities of most stratified aqaifers are only small
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TABLE 3-13

SPECIFIC VALUES AND HYDRAULIC CONDUCTIVITIES OF MONITORING WELLS

•I" or "0" Denotes Slug in or Out

Well T0

U-1I 4.

W-10 7.

U-21 4.

U-20 4.

W-3al

W-3aO

W-361

U-3bO

MU-60

U-41 7.

W-40 7.

(win) T0 (see) ces,ng (em)

-2
4x10 2.64 2.54

-2
2x10 4.32 2.54

-2
4x10 2.64 2.54

-2
9x10 2.94 2.54

...... ..... 2.54
-a

1.9x10 1.14 2.54
•2

3.3x10 1.98 2.54
-2

4.1x10 2.46 2.54
-3

8.5x10 0.51 2.54
•1

2x10 43.20 2.54
•1

4x10 44.40 2.54

Lscreen <c">

323.09

323.09

326.14

326.14

326.14

326.14

326.14

326.14

326.14

3?6.14

326.14

"intake (CM> K(em/sec)

2.54 1.83 xlO

2.54 1.12x10

2.54 1.82x10

2.54 1.63x10

2.54 ........

2.54 4.21x10

2.54 2.43x10

2.54 1.95x10

2.54 9.42x10

2.54 1.11x10

2.54 1.08x10

*av«.

-3

-2

-2

-2

-2

-2

-2

-2

-3

-3

(e./,ec)

6.2S'3

1.73-2

2.19-2

i.r3

Ul
-J
CO

Monitor well *5 slug text data lost during data recovery from data logger.
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fractions of the horizontal permeabilities, the direction of flow during the
slug test is essentially two-dimensional (Cooper, et al., 1967).

3.7

3.7.1 Purpose. The 1971 investigation of the Auto Ion Chemical Conpany
by the Michigan Deparbnent of Natural Resources had indicated elevated
concentrations of chromium, nickel, copper, cyanide and oil in sediments of the
Xalamazoo River near the facility. In 1987 and 1988, surface water and
sediment samples were collected in the Kalamazoo River to determine whether
residual chemical concentrations were present and if present, to define the
nature and extent of the contamination within the vicinity of the Site. In
conjunction with the sampling, a review of agency records was conducted to
identify any NFCES permit holders past or present within 1/2 mile upstream and
1 mile downstream of the Site.

' All surfaoe water and sediment sampling locations are depicted in Figures
3-H and 3-1 and listed in Tables 3-14 and 3-18. Transect A was located east of
the Mill Street Bridge upstream from the Auto Ion Site and represented
background or control samples. Transects B, C, and D were located within the

, Auto Ion Site near prior river water intakes and waste outfalls, and E and F
were located 1/2 and 1 mile downstream from the Site.

3.7.2 Methodology. Six transects (A-F) of the river were sampled to
incorporate data upstream from the Site (Figure 3-1 and Table 3-18), within
the Site, and 2 locations 1/2 and 1 mile respectively, downstream from the
Site (Figure 3-H). Each transect consisted of 4 sampling points, set at
evenly spaced intervals across the transect. The original work plan had
called for 10 foot intervals between stations but field reconnaissance
established that greater spacing would be required to adequately sample the
entire transect. A rope was stretched tautly from the north and south river
banks and marked in 10 foot increments to facilitate recording the location of
each sampling point. One sediment sample was taken at each sampling station.
In addition, a surface water sample was taken prior to sediment sampling at
sampling stations D-l, D-4, A-l, and A-4. Ph, conductivity and temperature
were recorded at each water sampling location
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FIGURE 3-H
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TRANSECT E

SEDIMENT SAMPLE
LOCATIONS

Fl F2 F3 FM
D D D D

IFH-2 F2-2
F3-2 F I -2

N

A

(El E2 « EM

D D D D
E4-2 E2-2

E3-2 El -2

/

SEE FIGURE 3-1

D SEDIMENT SAMPLE LOCATIONS
NOT TO SCALE



C
I "ICURE 3-1 SEDIMENT AND 5UREACE

W A T E R SAMPLE LOCATIONS
r.rn-c; A_DRANSECTb

Mil 1.5 STREET

A3 A2

A2-2 AM-2
A3-2 A5-2

A,

U SEDIMEMT SAMPLE I.OCA I lUNH
O SURFACE WATER SAMPLE LOCATIONS
NO I 1(1 SCALE

CD



3-82

TABLE 3-14

ALTIO ICN
SURFACE WA3TR SAMPLES

Sanple

SK-A4

SK-D1

SK-D4

Date
Sanpled

10/E7

10/87

10/67

10/6̂

TSM 'E3 ,

7.4

7.7

7.4

7.4

Water
fenperature

G C

11

10

10

10

Air
Temperature

D C

8

8

8

8

Specific
Oonductivitv
Mmhos/on

700

700

680

700
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THBLE 3-15

JttJTO ION

Volatile Oraanics

Aoetone

Base Neutrals

Bis (2-ethylhexyl) phthalate

A4D El IH

44 20

420 300 96 94 140

- belcw CRDL
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Table 3-17

AUTO ION STIE
DOWANIC ANALYSIS SUKARY SHEET FOR SURFACE

IEEABU DM* ABOVE CRDL (UG/L)

METAL

AliKiimcr.

Antimony

Arsenic

Barivir.

Beryll;uT,

CaiTivr.

Caiciur

Chrori'jr

Cobalt

Co?p£i-

•Iror.

Lead

Cvsnic?

!^?nesi^-

:lar.?a:rese

K-£7Tui"y

tockfel

Pr'tassi^-.

Seler-i-j.-

Silver

Socic:

Ttallic

Var,= ir.r

"-> -

SW-D-1

11?

U

u
u
u

12.0

768X

35.0

U

31.:
^fc /

152.0

R

4»*^Jj

5S.O

r
&:.c

u
»•
C-

2T.C

1E-50C'

U

L-

2-:.o

SV-D-4

207

U

U

U

U

12.0

77000

37.0

U

32.0

391

195.0

F, '

2230:

4£.0

i

6- *•
. .U'

^

C

21. C-

1E-70:

u
u

•^'

SV-A-4

U

u
u
u
u
flw

"3903

U

U

U

3£3

U

R

2220:

43.0

t»

'*- .

U

* •

• c.o
i"2r

r
U

.1*
*.

SW-A-4D

U

U

U

U

U

u
72600

U

. U

U

291

U

R

21SOO •

37.0

• u
U

-'

"-' •

C.O .

26EOO

U

*»
U

2".0

SW-A-1

I)

U

U

u
u
u

74K>:

7.0

U

U

463

U

F.

2220:

49.0

.*.

' D

U

'
r r*. • v

l~10j

U

"J

12.0
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Sample

SD-A1
SD-A1-2

SD-A2
SD-A2-2

SO-A3
SD-A3-2

SD-A4
SD-A4-2

SD-A5-2

SD-B1
SI>Bl-2

SD-B2
SB-B2-2

SD-B3
SEH33-2

sr-B4
S>-B4-2

SD-C1
SD Cl-2

SD-C2
SD-C2-2

SD-C3
SD-C3-2

•DOLE 3-18

AL7TO ION
SEDIMENT SAMPLE

Date Depth Feet From
Sampled in Feet North Shore

10/08/87 9.0
03/88 10

10/87 8.0
03/88 30

10/E7 9.0
03/88 40

10/87 9.0
03/88 50

03/88 60

03/88 4.0
30

10/87 5.0
03/82

10/87 5.0
03/88

10/87 4.5
03/8S

10/87
03/88 15

10/87 5.0
50

10/87 6.5
03/88 90

i

Sanple '"te«'j!ription

f-n sand with silt
m-c gravel; one snail

f-m gray sand with silt
with coarse grave: size
material resembling
railroad slag, well
rounded snail shells
5mm— 25mm long

f-m sand with silt little
fine gravel, one snail
m-c gravel and some sand

f-m sand with some silt
m-c gravel some sand
snail and clam shells

m-c gravel with scne sand

coarse sand some gravel
snail, clam
gravel, silt, shells,
snail

gravel with f-c sand, clams
black silt, gravel sarvf

m-c gravel f-ro sand and S.H
sand, gravel clan, shell
clam shell

m-c rounded gra"el vit_v
f-m sand and silt

coarse gravel
sand, round-ad gravel

coarse rounded gravel
fresh water clams
grcvel small she?l arc.
worms

coarse gravel and sand
sand, gravel, shells
cla- shell

Absent data not collected.
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TABLE 3-18 (CCNINIUED)

JttJTO ICN

Sample Description

coarse sand and gravel
sand and gravel 7"

coarse sand and gravel
with organic silty muck

coarse gravel, fine sand
sand, gravel, live clam

gravel, seme coarse sand
sand, gravel, live clan

K-C sand with sane gravel
sand and gravel

not recoverable, gravel
only
gravel with some sand

sand and gravel
sand and gravel

sand and gravel, snail
sand and gravel

sand silt and gravel,
snails

gravel, clam shell

leaves, muck,
fine sand to greenish silt

f-c sand
organic material, sisiz
gravel, snails

silty sand and gravel,
clams
well sorted sand

leaves
leaves, large dent shell

* Samples were collected in two rounds of sampling. Inorganics,
volatiles, and semi volatiles were sarrpled for in 10/87. PCBs and
pesticides were sampled for in 03/88.

Sample

SD-C4
SD-C4-2

SD-D1
SD-D1-2

SD-D2
SD-D2-2

SD-D3
SD-D3-2

SD-D4
SD-D4-2

SD-E1

SD-E1-2

SD-E2
SEKE2-1

SD-E3
SD-E3-2

SD-E4

SD-E4-2

SD-F1
SD-F1-1

SD-F2
SEKF2-2

SD-F3

SD-F3-2

SD-F4
SD-F4-2

Date
Sanpled

10/87
03/88

10/87
03/88

10/87
03/88

10/87
03/88

10/87
03/8t

10/87

03/8E

10/87
03/88

10/87
03/88

10/87

C2./SE

10/87
03/88

10/£7
03/88

10/87

03/ES

10/£7
03/CE.

£

Depth
in Feet

5.0

7.0

7.0

5.0

5.5

6.5

2.5

1.5

2.0

8.0

11 :

90.0

EDIMBTT SftMTI

Feet Front
North Shore

3

60

100

30

60

. 45
SO

15

120

20
30

40
50

60

75

8C
100

Absent date no~ collect.



the river.

3-88

(Table 3-14). Sediment sampling was done in two •tagec. Analyses for
inorganics (metals and cyanide), volatiles and sendvolatiles were done on
surface water and sediment samples taken in October of 1987. Sediments were
re-sampled in March of 1988 for PCB's and pesticides.

The following sampling procedures were followed for each sediment sample.
A two man boat was pulled to the sampling station. A Bonar Grab Sampler was
lowered to the river bottom, sample was scooped and returned to the surface
where it was deposited directly into a clean stainless steel bowl. This was
then stirred with a clean stainless steel trowel to homogenize the sample.
Sampling continued until enough sediment had been obtained. The boat was then
returned to the bank where the sample was placed in sample containers using the
trowel.

The sampler, trowel, and bowl were decontaminated after each sampling
event to prevent cross contamination between sampling stations.
Decontamination procedures consisted of a wash in alconox detergent, rinsing
with distilled water, spraying with methanol and a final rinse with distilled
water. Surface water samples were collected prior to sediment sampling at four
srations by directly iirmersing the sampling container in the upper one foot of

All samples were collected, as per EPA protocols, . in laboratory cleaned
sarple bottles provided by Century laboratory and stored on ice immediately
after sample collection. Chain of Custody documentation procedures were used
to insure accurate identification of samples and tracking of their status, i:.
the field, dori-.o shipment, and at the laboratory. Laboratory analyses
included inorganics, volatiles, semivolatiles and PCB's and pesticides.

3.7.3

3.7.3.1 Surface Water. A summary of the analytical parameters above
required detection limits (RDL) can be found in Tables 3-15 through 3-17.
Analyses included metals, cyanide, volatiles and base neutrals. Only compounds
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J-89

In tht following Summary. Dm Sheets, cast narratives and a QA/QjC review
Of the tfltt for surface wattr seaplts art contained In Appendix V.

SurflCt Mttr ttmptraturts rangtd from 10 to 11 dtgrtts centigrade, pH
rangtd fro* 7.4 to 7.7 -and conductivities rangtd from 6to to 700
U«hOS/C>. Tht pH of 7.7 cast fro* Station 4 on transact A (upstrtim
background stmplts) whUt tht ont lowtr conductivity (680 umhos/cn) cim«
from station 1 on transact 0.

In tht organic friction of tht analysts, only ont compound txcttded
detection Units. Bts(2-tthylhtxyl)phtha1att was dtttcttd In an surface
water samplej and ranged 1n valut from 94 to 420 ug/l. with hlghtr values
occurring along the A transect.

In the Inorganic analyses of surface water samples, nttals which
excttdtd the CRDL were aluminum, cadmium, lead, nickel, silver, chromium,
copper, Iron, calcium, magnesium, manganese, sodium and zinc.
Concentrations of calcium, magnesium, manganese, Iron, and sodium Indicate
values typically found In naturally occurring surface water and are
similar to background samples taKtn along the A-tran$«ct. Chromium,
cadmium, copper, lead, silver and zinc concentrations on transect .0 exceed
A transect background values. Aluminum rangtd from 219 to 207 ug/l 1n Di
and 04, rtsptctlvtly. Htxavaltnt chromium was not detected In any of the
surface water samples.

3.7.3.2 Sediments. Field descriptions of tht sediment samples
collected at each station art listed 1n Table 3-18. Sediments ranged \r\
grain size from gravel to sand and silt with abundant organic matter
present In a ftw of tht samples, and fresh water Invertebrates 1n many of
the samples. Organic. Inorganic, and pestlcldt/PCB analytical results for
the sediment samples art summarized 1n Tablt 3-19. 3-20, 3-21 and Figures
3-0 through 3-M.



3-90 Table 3-19

AUTO ION SITE
CRGAKIC ANALYSIS SUWAEY SHEET FOR SZDIMENTS

AIL USOiBIX DATA ABOVE CPJL (USTCG)

OGHPCUO SD-A1 SD-A2 SD-A3 SD-A4 S>-B1 SD-B1 D SIr-B2

Chlorcnethane
Broaone thane
Yinyl Chloride
CUoroethane
Methylene Chloride
Acetone
Carbon Bisulfide
1,1-Dichloroethene
1.1-Dichloroethane
Trans-1,2-Dichloroethane
Chiorofonr,
1.2-Dichioroethane
2-Butanone
1,1,1-Trichloroe thane
Carbon Tetrachloride
Vinyl Acetate
Bronodi chlorone thane
1,2-Dichloro?ropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibrcncchlpramethane
1,1,2-Trichloroethane
benzene
cis-1,3-Dichloropropen=
2-ChioroethyIvi.nyiether
Bronoforn.

Tetrachioroethenz
1,1,2, 2-7etrachlsr
Toluene
.-V •_,.,, Va- - a-, s.
«P~M»W* "J- ̂ ' ' ^' '~

SthyLbenzene

Tctal Xyieries

u
u
u
V
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
I!
••
u
u
u
V *
w

V

u
u
u
u
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
c

u
u
u
u
i;
L

u
u
T*
w
•1
V

u
u
u
u
R

6£
u
u
u
f
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
w

u
u
u
1 1
u
11
c

u
u
u
u
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
'u
u
u
u
u
u
u
»1b
u
u
I
u
Vw

u

u
u
u
u
R
R
u
u
u
u
u
u
u
I'

u
u
J
u
u
u
u
u
u
u
u
u
*•u
u
v tI,
u
u
t.

u
T *t
•J

U
u
»J
R
U
u
I
u .
u
u
u
u
u
u
u
VV

u
to

u
u
u
u
u
u
u
I)
u
u
V
V

71

L
t «c
c

'J

U
u
u
u
R
R
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
T"w

u
u
u
V
u
u
u

Beiov CPDL R= Unuseai".. oats



3~91 Table 3-19 (cont.)

ION sire ^^-^
MftLYSIS SUttftRY SHEET It* SEDIMENTS

KL USOK£ MTA AflWI CML (US/KB)

CCHPCUKD

ChlcrcMthane
Brcoamethane
Vuyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1 , 1-Di chioroethene
1 , 1-Di chloroethane
Trans-1 , 2-Dichicroethane
Chloroform
1 , 2-Di chloroethane
2-Butanone
1,1, 1-Trichioroe thane
Carbon Tetrachioride
Vinyl Acetate
Broaoii chiorone thane
1 , 2-1*1 chlorppropane
Trans-1 , 3-Dichlcrcrrop=nc
Trichloroethene
Dibrojochlororoethane
1,1.2-Trichloroethanz
Benzene
cir-1 , 3-Dichloroprcpe.- e
2-Chioroethylvinylether
Brccofont
4-Kethyl-2-Pentan:r.e
2-Hsjanont
Tetra chioroethene
1 , 1 , 1, 2-7etrachicrost:.arji
Toluene
Cusrobenzene

SD-E3 SD-B4 SIXl SD-C2 SD-O SrC4 SD-D1

St\ren=
Tctcl Xylenes

u
u
u
u
F.
R
U
U
u
u
u
u
u
u
u
u

• u
u
u
u
u
u •
u
u
u
u •
u
u
11L/

u
u
»*c
is
« *c
u

u
u
u
u
R
R
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
nw

• L
u
T'

u
u
u
V
4» •

u.
u

u
u
u
u
R
R
u
u
u
u
u
u
u
V
u
u
u
u
u
u
u
u
u
u
u

• u
u

• u
u
u
?•I
^

• ' -;

I
u

u
u
u
u
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u ..
u
u

• u
u
u
V*c
u
u
u
u •

' . u

u
u
•J
u
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u .
u
u
u
u'
u

• u
' u

T"w

• u.
u
u
*«

u
. u

u
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
I •

• U
c
u
u
u
u
u
u

. u
u
u
u
u
»*(.1
u
U"

u
u
u
u
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
w1

u
u

Bslov CRDL P= Ihuseable dcta



Table 3-19 (cant.)

JUnOIGN SHE
CRONIC MBLYSIS SUWARY SHEET PDR SEDIMENTS

KL USEW1Z DM* ABOVE OtZL OS/KG)

OCMPOUND

Qvlorcne thane
Brcoonethane
Tinyl Chloride
Chloroethane
Mrtfcylene Chloride
Acetone
Carbon Bisulfide
1,1-Dichloroethene
1.1-Di Chloroethane
Tr arss-1,2-Dichloroethane
Chiorofortt
1.2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachioride
Vinyl Acetate
Brococi chlorcrtethane
1,2-Diduoropropane
Trans-1,3-Dichloropropene
Trichlsroethene
DibrcoDcruorone thane
1,1,2-Trichloroethane
Benzene
cis-1,i-Dichloropropsne
2-ChioroethylvinyIetbcr
Bronofonr.
4-Kethyl-2-Pentanone
2-Haanone
Tetrachioroethene
1,1,2,2-Tetrachicroethane
Tci-jsne
Cuorcbsnrsne
EthyLbenzene
Styrene
Total Xylene?

SD-D2 SD-D3 SD-M STHE2 SD-E3 SD-n
U
u
u
u
R
R
U
U
U
u
u
u

13
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
fc

u
u
f
u
u

u
u
u
u
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
1-

u
u
u
u
u
u

u
u
u
u
R
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
R
u
u
u
u
u
u
u
u

.u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
» •u
u
u
u
u
u

u
u
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
« •
L

u
u
u
u
t»

**
I.'

u
u
V
c-

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
»•c
u
u
u
u
u

Beicv Unuseable date
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.Table 3-19 (cant.)

ALTO IGN SITE
GRGANIC ANALYSIS SIMMY SHEET FOR SEDIMENTS

ALL USEWLE Dm ABWE (XL

CCWPOLKD SD-F2 SD-F3

Chlcronethane U U
BroncMthane U U
Tinyl Chloride U U
Oloroethane U li
Hethylene Chloride U U
Acetone U 16
Carbon Bisulfide U U
1,1-Dichloroethene . U U
l,l^>ichloroetbane U U
Trans-1, 2-Dichloroethane U U
Chlorofom U U
1, 2-Dichloroethane U U
2-Butanone U U
1,1,1-Trichloroethant U U
Carbon Tetrachloride U U
Viayl Acetate U U
BroDodichlorcmetha;- U U
1,2-PicUoropropant U U
Trans-1, 3-Dichloroproperie U U
Trichloroethene U U
Dibronochlorometharr; U U
1,1,2-Trichioroethanc U U
Benzene U U
ci£-l,3-Dichloropropene U U
2-Chioroethylvinyiether U U
Brctofonr U U
4-Methyl-2-Pentanone U ' U
2-Kexan3ne U U
Tetradiloroetheni U U
1,1,2,2-Tetrachioroethane U U
Toluene U U

nr U U
Styrene U U
Total Xylenes U U

Belcv CRDL F= Unuseable data
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V^
KERL SD-U

JJ»r.ijnrr. 95?

Antiaony R

Arsenic U

Barix: U

feryllivrr. U

Caiuvn u
^

Calcio- 47600

Chrxivr 17.0

Cobalt U

C=p?-:r U
» », r r fire:. Jooi.

'-.,<: " > ^iJJCC- - - • ^

rv. .-..-• ^ - 1v^a.—-- r.

Ka-7.wi.r 9:it
V^> K»?ar:ssz 2".C

!:=rcu^- V

K- -••-• "

?:.:&£::.-.- I'

SsleT^. .'

Silver ?.

Sodiur. 'J

Ibsllior U

Var,aiivr U

3-99
Table 3-21

AOTO ia sn
DCRGAiaC ANALYSIS SUftHtt SHETT FOR SEDIXD-TS

All, USE*B1£ HAITI AKNE CPJL (H5/KG)

SIrA2 SD-A3 SD-A4 SD-B1 SD-B1D S>B2 SIhB3

952 1162 1377 17£7 nCl 120D 2620

R R R R R R R

U U 2.0 U U U 5.6

u u v u u u £2.0

u -u u u u u u
u u u u u u u

239DC 2C<4D: 42SX 3?70: 3070D 4f:O: E17K

19.0 19. C 1£.0 19.0 1E.O 17.0 23.0

u u u u u u u
U 14.0 £.0 10. C £.4 U 14.:

38K 4345 57E4 143X 65-11 <?'£ 1320:

1E.O 11.0 13.0 35.0 2C-0 F. 2DE.C

K r. r. P. R F- F.

355: M?E ?:i9 123K 4£50 1310C 365X

l:r.O 25£.C 1S1.C 249.: . ISr.C 2-ii.r- 2i-4.i

u u u 0.2: i; c.ic u
r i£.c u v u v 11.:
V ' ^ - « • • • ' '

U "J 'J U ' '-' V

r r. ?. ?• ?• - ?-

u -: r v u '»-'
v v v v u u i
•;. : r r u v ir.c

:= ^
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table 3-21 (contT)

AUIOIdJ SITE
ANALYSIS SMOKY SHEET FOR SEDIMENTS

AIL USEMLE Dm ABOVE CRBL OC/KC)

METCL

Alurinun

Antiaoty

Arsenic

Barium

Beryllium

f-fffojii-T-

Calciuir

Chrcci;n

Cobalt

Copper

Irac

Lead

Cyanide

Kagnesius

Kanganese

Kercury

Kicfcel

Pctassiir

Seler .̂ui

Silver

Sodium

Balli-jEL

Var.sir.rr.

Zinc

SD-B4

2203

R

V

\J

U

U

45600

24.0

U

11.0

19100

€3.0

R

96£"

2E2.0

0.70

U

u

u
F.

U

U

U

74.0

SHC1

960

R

U

U

U

u
37500

19.0

U

U

£193

43.0

R

7502

177.0

U

U

U

U

R

U

U

U

5-.0

SD-C2

739

R

2.5

U

U

U

82100

. 13.0

U

13.0

4"47

15.0

R

14000

243.0

U

U

U

u
R

U

U

r
^~ e.;; .L

SK3

663

R

U

U

u
u

37100

12.0

U

6.4

4156

. E.O

R

8430

131.0

0.10

U

u

U

R

U

r
u

17.0

ShC4

738

R

U

U

u
u

.40300

1E.O

U

6.6

5907

43.0

R

9252

203.0

U

U

U

u
?.

u •
u
u

51.0

SD-D1

1064

R

U

U

U

u
26900

17.0

U

37.0

4968

31.0

R

7539

185.0

:.9:
vw

V

U

• .

U

u
u

53.0

SD-D2

1931

R

U

U

u
u

624C-1

ie.o
V

u
E5E3

1.6

R

1120:

2D:.0

0.20

L'

U

u
F.

VL.

*«

*«
b

2f.C

SD-D3

1617

R

U

U

U

u
68500

23.0

U

U

7729

24.0

R

248X

274.0

0.20

U

rw

U

R

U

U

U

44.0

R= Unusezble data
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Table 3-2i (cxmt.)

JOTO IOK SITE
JtfRLYSIS SUK-3&Y SHETT FOP.

ALL US&BLE IftTA ABWE CPJL QC/KG)

KT-AL SD-D4

AluaJiir 1325

totinony F.

Arsenic U

tar:ur SS.O

Berylliirr. U

Cci-ir U

Calciur 3E1CO

Cirariur HJ . r

Cabal: V

ccpper ::".•:•

Lead 71. C

Cvc.*.idi F,

i;£~:=siur 6"!

!:ar.?SKS£ 17 -.C

V-*-—."-- "

?•-'—---

Suver F.

Sodiir

TuilLiu: U

ST-E2 S&-E3

2710 2170

K R

S.O 5.9

EE.O U

U U

:.e 2.0
:4fo: 5io>j
r.c 3i.o

u u
45.C 6£.0

77. C Pr.C

C.C C.O

?c~: S42:
4i:.: ::i.c
:.i4 c.i:

' . C.C

» • f *
C ... -

V

: . E

SD-K SD-H St>-F2

1410 2550 1460

E R R

3.2 £.5 2.8

U U U

U U V

;.£ u u
4HCC 23CK »CX

2t'.0 54.0 22.0

U U U

12.0 44. C 11. C

^"* *" "l ^ ftO^^I £ ^ *}**t ' / oD lOSO^ t:2'J

75.0 185.C Jl.C

C.O C.O C.O

£37C 4530 £22C

14C.C 33£.0 I"!.:

:.:: c.4~ r

:.: c.c c.c
-.: V v

•j
C u C

sr-n
2-::

K

U

u
u
V

356::
23.0

T'
L

c _ r

2C.C

C.C

ic::-:
141.;

V

-.-.'

'-'

"

'-"
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FIGURE 3-J ORGANIC ANALYSES ABOVE CRDL
TRANSECT F

F1

3.3-dichlorobenzidine 1100
nophtholene 1300
2-mclhylnophtholcne 640
fluoronthene 9400
dibenzofuran 900
phenonthrcne 7300
anthracene 2100
dl-n—butyiphthalate 530
ocenophthylene 900
fluorene 1600
benzo(o)onthrocene 4600
bis(2-ethylhexyi)phthalote 1
benzo(k)fluoronthene 7000
benzo(a)pyene 260C

TRANSECT E

AT TRANSECTS E AND F

naphthalene 430
2-methyhophthalene 430
fluoronthene 2200
pyrene 910
phenonthrene 1400
anthracene 350
di-n-butylphthalote 520
benzo(b)fiuoronthene 690 !
benzo(g,h,i)perylene 520 "\
benzo(a)onthracene 1000
bis(2-ethylhexyl)phthalate 1700 |
benzo(k)fluoronthene 480 '.
benzo(o)pyrene 780 i
1ndeno(1,2,3-cd)pyrene 610
chrysene 870

P3 bis(2-ethy!hexy!)phtholate 66;
acetone 16

fluoranthene 2000
pyrene 1100
phenonthrene 1400
anthracene 350
chrysene 780
Der-zo(t)f!uoranthene 670
dielhylphthoiate 43
ber.zo(o)onthrocene 780
bis(2-ethylhexy:)phthoiate
ber,zo(c)pyrenc 650

naphthciene 410
fluorene 540 chrysene 1
fluoronthene 3600
inbeno(l,2,3-cd)pyrene 7
phenonthrene 31OD
anthrcser.e 8*0
tenzo(b)f;uoranthene '900
i»er,zo;S,h.:)peryler,e 59:•
benzo(c'.cnthrocene 14CT
pyrene *. 500

130C

E3

naphthalene 330
fluoronthene 4800
pyrene 2300
phenonthrene 3300
anthracene 630
benzo(b)f luoranthene 3200
ber.zo(g,h,i)perylene 1200
benzo(a)onthrocene 2400
chrysene 2300
fluorene 380
benzo(o)pyrene 2200
indeno(1,,2,3-cd)pyrene 1^
d!benzo(a,h)onthrocene 420 I

N

i

CONCENTRATIONS IN US/KG'

AD C3



FIGURE 3-K
ORGANIC ANALYSES ABOVE
CRDL AT TRANSECTS A-D

At| A3 AZ

phinonthrene 350
fluoronlhent HIO
bl3<2-tfhylhtxYl)phrholt»t 2000

acptonp RB
fluoronlhPnp
blsCZ-tthythexvQphtholofe 200

pxyl)pMh.'ltilp.

MBO
bpnzn(h)flunronlhpnp 710
hpnzn(n)pyrene rflbenzafuron M50

Pthylhp«yl)ph(holotgAUTO IDN
•SITE

| bl3(?-glhy<hexyl)phlholnl« 1100

phpnonthrpnp 3300
anthracenp 7MQ
fluoranthent 3000
pyrent 1100
bpnzo(a)onlhrocen« ?000
bti(2-p»hylhpxyl)phlholofe 1600
chry!iens

2100
. RIC1

bpn7n(n)pyrrnr
MJO

Munrpne 7MO

KALAMAZOU
phpnonfhrene
hli(Z-eMiylhPxyl)pMholo»p 710

2-hnleinone I 3.
-e»hyllievyl)oMhijWe 5BO

»-•ou>

phpftonlhrpnp 2200
mifhr ni *"•" 'IHO
HunrnriMlPMP |'|MO
pyrpnp. ISO
hpnzn(o)nnrhrnc«n* BUD
•n(7 plhyl»iPryl)phMiilnlp 7r,n
lluyipne /fill

hrnzo(l«)fl'inr nnthpnp I DUD
n RHD

fhinrnnlhpnp
hn(,?-plhylhpxyUpMholole Bill

.|l</t POP .t 111

SEDIMENT SAMPLE LOCATIONS
niNCENTRATIDNS IN ppb
NOT TO SCALE
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FIGURE 3-L INORGANIC ANALYSES ABOVE
TRANSECT F "\\CRDL AT TRANSECTS E AND F

TRANSECT E

\\ n
As 6.5
Cr 54

j Cu 44
/ Pb 189

Hg 0.47,
! Ni 12

Zn 160

jj
M r^r-i'i- E2
V \ As S.O
\\ Ba 65
I V Cd 1 .6
\\ Cr 27
\ \ Cu 45

\ \ Pb 77
/ ! Hg C.I 4
/ ! Ni 19
/ / Zn 70
' / V 14

// ——

,/f
! \

\\

F2
As 2.8
Cr 22
Cu 11;
Pb 31
Zn 39

F3
Cr 23
Cu 9.0
Pb 26
Ni 13
Zn 37

E3 i
As 5.9 i
Cc 2.0 :
Cr 31 ;

Cu 66 i
Pb 99 i

!Hg 0.18
Ni 17
Ag 2.1

i Zn 82 I
Th C.5 j

E4
As 3.2
Cd 3.8
Cr 26
Cu 13
Pb 75
He 0.22
Ni 14
Ag 3.0
Zn 43

CONCENTRATION IN MG/K

N

t
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Acetone was detected in two of the sanples (A-2 and F-3). The A-transect
is located upstream fron the Site and represents background sampling stations
while the F-transect lies approximately 1 mile downstream from the site.
2-fiutanone was detected only in D-2 at 13 ug/kg.

Aromatic hydrocarbons and phthalate esters were present in the base
neutral fraction of the semi-volatile analyses. Three phthalate compounds were
detected in the sanples. Bis(2-ethylhexyl)phthalate was determined to be above
detection levels in &11 but two of the sanples, varying from 580 to 3,700
ug/kg. Di-n-butylphthalate was present in E-4 (520 ug/kg) and F-l (520 ug/Xg).
It was below detection in all other sediment samples but was present in the
field blank at 130 ug/kg. Diethylphthalate was detected only in E-2 (43
ug/kg).

Die rest of the base neutral semivolatlies above CRDL range-3, from 330
, ug/kg for naphthalene and pyrene to 9,400 ug/kg for fluoranthene.

4-methylphenol was detected in one sample, F-3, at 260 ug/kg, 1 mile
downstream from the Site and downstream from a waste disposal facility.
Bis(2-ethylhexyl)phthalat& was the only organic compound detected in sediment
sanples Al, A4, B2, B3, Cl, C3, and C4. Bis (2-ethylhexyl) phthalate was
'detected in all but two of the sediment sanples and was prese-t at 110 ug/kg in
the field blank taken from decontamination water. Flusranthene and
phenanthrene were also detected in a majority of the samples. Sediment sarples
containing a larger variety cf detected organic compounds were B-4, C-2 and D-4
within the vicinity of the Site. Both the E and F transects, which were
sampled a considerable distance from the Auto Ion fate, often ca*v̂ air-3d a
greater variety and higher concentrations of detectable semivolatile car-pounds
than those transects at the Site.

Aluminum, calcium, chromium, iror., lead, magnesium, manganese and rinc
were detected in all samples. Kagnesium values were higher than typical soil
concentrations for a majority of samples including those sampled as background
on the A-transect. Ihis may be a result of the composition cf drift and
bedrock material in the Kalamazoo area. Calciur values ranged free; 23,60C
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ing. log to 82,100 Bg/kg. Chromium values were similar to background values in
all samples but D4 and F-l. D-4 was ten tines the concentration of background
samples and F-l was also somewhat elevated above background. Aluminum values
ranged front 952 to 2,870 mg/kg with highest values occurring in E3, E2, B3 and
Fl. lead values were 10 times higher in concentration in samples B3 (208
ng/kg) and Fl (189 mg/kg) than in the A-transect background range of 11-18
mg./kg. Sample Fl also contained the highest zinc concentration of 160 mg/kg.
(Detectable arsenic concentrations were located on the E and F transects and in
A4 (2 mg/kg), B3 (5.6 mg/kg) and C2 (2.5 mg/kg). Cadmium was detected in three
sarples (1.6 mg/kg, 2.0 mg/kg, 3.8 mg/kg). All three of these sanples lie on
the E-transect approximately I/; mile downstream from the Site. Copper was
deterzed ir, 75;« of the sediments sanplec with concentrations ranging from 6 tc
117 mg/kg. Esackground values ranged from 6 to 14 mg-Tcg. Highest
concentrations of copper were detected in D4 (117 mg/kg), Z2 (45 mg/kg), E~ (66
mg/kg) and Fi (44 mg/kg). Mercury was present in the E and F transects, D3,
D2, DI, Bl, 62 and B4. Higher values occurred at Fl, Dl, and B4. Nickel was
detected in one background sample (A3, 16 mg/kg), B3, D4 and the E and F
transects. Silver was detected at E3 and E4. However, a majority of silver
analyses and cyanide analyses were invalidated during QA/QC, making comparisons
impossible (See Appendix V for details.).

The E and F transects, as with the organic analyses, contained the
greatest variety and often the highest concentrations of detectable metals.
Bcth of these sampling transects are far downstream free, the Auto Ion Site and
the F-transert. lies downstream frcsn a waste disposal plant. The D transect
also contained a number of detectable metals. Ihe D transect lies directly
dov.-nstresm fr." a water outfall area determined ir, earlier investigations to be
ar. area of potential discharge.

Fdver sedijnent samples taken daring the second round were also analyzed
for pesticides and PCB's. PCB's were detected in two samples along transect D,
located just downstream of the Auto Ion Site. Sediment sample locaticr. Dl-2
results indicate the presence of Aro-lor 1254 at 420 ug/Kg, while 1200 ug/Kg of
jroclor 1242 and 1500 ug/Kg Aroclor 1254 were detected at location D2-2. PCB's
were also detected alone transect F located approximately one mile dcwnstrear.
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of the Auto Ion Site. Aroclor 1254 was detected at 82 ug/Kg at sediment sample
location F3-2, while 16,000 ug/Xg of Aroclor 1,242 and 4,700 ug/Kg of Aroclor
1260 were detected at location F4-2. Results of the pesticide/PCB analyses are
listed in Tfcble 3-20.

In order to assess the chemical data obtained for the river sediments a
better understanding of the physical parameters of the river oust be
established. Cross-sections of the river, and cross-sectional velocity
distributions are necessary to determine the variations in transport
capabilities at each transect. During the sampling done in March, 19BS many
areas in the river were found to be highly armored making sampling difficult.
To obtain a quantity suitable for laboratory analysis, some bias in sanpling
took place. Sandy-silty sediments were sought out due to the ease of sampling.
Sandy-silty material would exist in a different depositional environments than
would the armored gravels. Ihe nature of the sediments, i.e. organic debris
versus gravel, will also influence ability of a sediment to retain
contaminants.

3.7.3.3 Other .Discharges. An examination of permitted discharges to the
river within the vicinity of the Site (Appendix VII) revealed that some of the
detected compounds present in the sediment analytical results were present in
addition to other compounds found in the discharge of other ccfcive facilities.
The Michigan Department of Mental Health, Kalanazoc Regional Psychiatric
Hospital is pernitted to discharge selenium and mercury irsto Arcadia Creek.
Ihe outlet of Arcadia Creel: into the Kalamazoo River is unclear but it appears
from the topographic map to be upstream from transects E and F. Lakeside
Refining discharges intc Davis Creek, located upstream frcrr. all sample
locations; its effluent ney contain 1,1,1-trichloroethane, oil and grease,
phenols, and ammonia. Ihe city of Kalamazoo is discharging effluent to the
river at the facility on North Harrison; this can include cadmium, lead,
silver, cyanide and 1,2-dichloroethene. General Signal Corporation is
discharging some oil and grease with their effluent from the facility on East
Michigan Avenue. Upjohn Company is authorized to discharge chlorine,
phosphorous, benzene, 1,2 dichloroethane, chlorobenzene, t-butanol and
methylene chloride into Portage Creek. In addition to these known inputs there
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are a nunber of taste treatment facilities upstream from the Site en the
Kalamazoo River. The area is also heavily industrialized and vary potential
discharge and runoff points nay exist near the river.

3.8 fitf̂ yfaoe Drum Investigation

3.8.1 Rirpose. During the RI field work the MCNR requested that an
investigation be undertaken to determine if allegations concerning buried
drums at the Site were in fact true. After the FKP Committee, U.S. EPA, and
MEKR cane to an agreement to initiate the investigation, HART personnel
conducted a preliminary subsurface Site characterization in the suspect area.
This suspect area was located in the northeast corner of the fenced Site.
Findings of this preliminary survey indicated that there were underlying metal
objects within the suspect area. Based on these findings, it was proposed that
an excavation of the suspect area be undertaken to make a final determination
as to the existence of buried drums.

3.8.2 Methodology. The first phase of this investigation consisted of
surveying the entire suspect area with a metal detector. The locations of
anomalies identified during the metal detector survey were nojed by the field
teair for the upcoming excavation. The subsurface excavation was performed by

,, Environmental Management Control Inc. (EMC) of Genoa, Chic. A long trench was
dug using a backhĉ  which was equipped with a separate air-supply source.
During the trench excavation the backhoe operator utilized Level B protection,
while two HART personnel and an MCNR representative wore Level C and maintained
constant air monitoring. Level B protection was nearby and would have beer,
used if airbient air levels exceeded 5 ppm and was sustained for five minutes of
organic vapors or if drums were discovered.

The excavation began approximately five feet from the east fence, in the
northeast corner of the Site, and continued in a westerly direction (Figure
3-W). Two spotters stood at the east end of the trench while a HART person
stood by the backhoe and monitored the air. The trench was
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dug approximately 8-10 feet deep and about 10 feet wide. The work was
conducted under MDNR and USEPA observation and proceeded in a slow and
cautious manner to prevent damage to any drums that might be encountered.

3.B.3 Findings. The trench was taken to within 15 feet of a cement
foundation. Three utility lines were uncovered. The conclusion of the trench
excavation were that there was no evidence of earlier excavations, no drums
were encountered, and there were no readings of volatile organics above the
background ambient air. Based on the above information it was concluded that
there was no basis to the allegation that drums were buried in the northeast
corner of the fenced Site.

3.9 Waste Water Disposal

Unoer the guidance of the RI work plan all water generated through
decontamination, drilling, well development and sampling activities was

v, collected and stored in a porl and a plastic lined box. Drilling mud used at
the Site was also stored in the pool.

The waste was disposed of to the City of Kalamazoo Waste Water Treatment
Plant (/ppendix VIII).
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4.0 GEDU3GY AND HYTRDGBDLQGY

4.1 Introduction

An understanding of the geology and hydrogeology is necessary to assess
the potential for contaminant migration front the Site. Information obtained
from test boring logs provides the basis for the following discussions of
regional and Site geology and hydrogeology.

4.2 Geology

4.2.1 Regional Geology. The Auto Ion Site is located on the
southwestern edge of the Michigan Basin, an intercratonic basin which has
existed in sane form since Precambrian tine. Underlying bedrock is of
Paleozoic age and consists of (from oldest to youngest): Cambrian sandstone
and limestone of the Lake Superior and Prairie du Qiien overlying an

V/ extensively eroded Precambrian surface, the shale and lijnestone of the
Trenton-Black River and Eden Groups of Ordovician age, the Silurian age
Richmond, Cataract, Niagara and Saline Groups, the Devonian Detroit River
Group, the shale and limestone of the Traverse Group and the Coldwater Shale of
the late Devonian to early Kississippian.

Rocks of the Michigan Basin are overlain unconforntably by Pleistocene
glacial deposits as well as associated lake beds, spillways, outwash and
glacitl channels. In Kalamazoo Township, the glacial drift, ranges frorr. 50
feet to 300 feet in thickness (Forstat, et al., 1983).

4.2.2 Site Geology. Glacial deposits lyiiig unconfonnably above the
Mississippian age Coldwater Shale are approximately 100 feet in thickness.
Drift consists primarily of a medium grained sand interbedded with gravel,
silt and clay. Clay lenses are also present in this region. Overlying fill
material ranges in thickness freer, two feet to approximately twelve feet and
consists of fine to medixrr grained sands mixed with gravel, brick and cinder
fragments as well as organic material (Figures 4-A through 4-D).
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4.3 Surface Mater Hydrology

The Auto Ion Site is located within the boundaries of the 100 year flood
plain of the Kalamazoo River in the Kalamazoo River Drainage Basin. Surface
drainage from the Site flows into either the city sewer system or the Kalamazoo
River which subsequently drains into IAke Michigan at a point 40 miles
northwest of the Site.

U.S.G.S. gauging station data from approximately three miles upstreair, of
the Auto Ion S;te (Comstoc): #09106000) indicates an average river discharge of
1000 cfs. Gauging station data (Table 4-1) indicates that a discharge increase
of 400 cfs could result in a river stage increase of one foot at the Comstock
gauge.

River depths within the study area range from 4 to 10 feet with a width
v of approximately 110 feet. The Site is situated adjacent to a meander in the

river, and due to thalweg flow in this region river parameters that govern
sedrnent transport cannot be determined with the available data.

4.4 Geohvdroloay

Well logs from the vicinity indicate that municipal and industrial
groundwater wells, located within a two mile radius of the Site, utilize the
sand and g_-avel aquifer. Based on limited well data the drift is at lean 100
feet deep. Though sand and gravel deposits are generally under unconfined
conditions, localize; areas of clay layers may create confines conditions in
areas of limited extent.

Groundwater lex-els for those wells located in the vicinity of Auto Ion
were reported to range freer. 4 to 30 feet below the ground surface with an
average depth at **•»& Site being 10 feet. Water level data for the on Site
ironitoring wells, along with the corresponding staff gauge data shovn in Table
3 indicate that recent precipitation events dictate the direction o:7 flow in

-2
the aquifer that underlies the Auto Ion Site. The high k value, 3 x 10
CTi sec, indicated free the slug tests would allow for quick
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TABLE 4-1

COMSTOCK GAGE DATA (09106000)

Date Discharge (cfs) Stage (ft)

10/21/87

12/02/87

01/13/88

02/19/88

736

1260

995

1170

1.34

1.89

1.60

1.76
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response to precipitation events. The potenticnetric surface indicates that
during normal conditions the groundwater flows toward the river in a
southwesterly direction (Figures 3-C,D,G) . As previously mentioned, a storm
•vent causing a 400 cfs discharge increase in the Kalanazoo River will result
in a 1 foot stage increase. Such a storm event would cause a reversal in the
groundwater flow to a northwesterly direction. This reversal can be seen in
the potentiometric surface maps (Figures 3-E and F) .
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5.0 pnpiT OP

5.1 gnfr^ayfff"? Soils

Results of the analysis of soil sanples at Auto Ion revealed that the
west and southwest sides of the property contained highest concentration of
contaminants, primarily within the upper 11 feet.

Boring W-l (Figure 5-D) which represents background had two semivolatiies
(di-n-butlyphtalate 840-1700 ug/kg, bis (2-ethylhexyl) phthalate 510-1400
ug/kg) , and one volatile (2-butanone 58 ug/kg) present.

The borings W-2 and B-3 (Figures 5-0 and 5-B) which represent the
northeast and east side of the Site were analyzed for inorganics only. W-2
had only a small amount of cyanide (5.1 rag/kg) near the surface (0-2 feet)
while B-3 had cyanide, cadmium, chromium, mercury and zinc concentrated in the

^ — ' first eight feet. Highest concentrations were contained in the 6 to 8 foot
interval (chromium 2,968 Big/kg, cyaniue 231 mg/kg, zinc 539 rag/kg) . Mercury
was detected in the 48-60 foot zone at 2 ng/kg and was detected in the 88-90
foot interval at 3.2 ng/kg.

The southeast corner of the Site, boring W-6 (Figure 5-F) , was analyzed
for inorganics and had only near surface contamination. Cyanide (74 ng/kg)
was detected in the 0-2 foot interval and cadmium (1.2 - 1.5 rag/kg) in the 0-f

foot interval.

Ihe center of the Site and boring B-2, which was located where the Ante
Ion building had stood, was analyzed for organics and inorganics. Boring B-2
(Figure 5-A) had low concentrations of cyanide, semivolatiles, and a pesticide
heptachlor (8.5 ug/kg). The greater number of contaminants were in the upper
11 feet. However, the seroivolatile bis (2-ethylhexyl) phthalate 940 ug/kg) and
the pesticide heptachlor were also detected in the 18.5-20 foot interval.
Cyanide was detected throughout the boring.



c c

[3-
FIGURE 5-A DEPTHS OF CONTAMINANTS AT AUTO ION
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FIGURE f)-B DFPTH5 OF CONTAMINANTS AT AUTO ION

11 — 3

0 - 2

7 - M

•1 - B

'IB-50

r,B-60

fin-in

f
— 1 Cyanide tl.'l r- — .

—————————— Cadmium 1 .D

x[Cyanide IJ./ j

- Mercury Z.D
—— .......... . ... My rcu ry CJ.BJ

| Cyanide 3.ZJ

3-4 B-5
a - 2
7. - H

1 - B

5 - B

—[Cyanide 3.0J

~~~- — (Cyanide D.H ]

\ Chrumium Z.SHB
\ Cyanide Z3I
\ Zinc 53T

Nickel I.MHR

D - z
2 - M

4 - B
B - B

^ICyanide M.3 1
k^
^ - (Cyanide 1.2
\\ICyanide 27. 0|
\

^ ——————— Cyanide IZM
Nickel 517

* ConcentraHon unita
Metals - ppm
Voliotiles - ppb
C na-Mt \tn\ D n M ̂  nnli



c
FIGURE r i-r 1)1 PTIIri OF- CONTAMINANTS AT AUTO ION

U B - 7
u -

M - fi

Chfiiniiutn 1 ,21)7

f'.yonifle U.rl
/inr. l.'17'l
Nitkul 1,11211

CotJmiiirn 2.5
C.lu ijiniiim I ,'12 I
ryucmlp I 7
7ir»t -lli'l

1,1122

f'.yuniilr 2.li
7inr. 3111
Nitki.'l 57C.

1 - ?
> _ 1)
i - r,

_
-_

\

- fiyonide fi.M

Cnilrnium M.7
Chromium 2,572
Mercury D.H
7inc 2,02^
Nickel H,5ZO

Tudmium 12
l.tirnminrn 3,521
f'yrjniflp M.t)
Mnrcury I.H
Zinc 5HT
NiLkrl I.IJTI

I

* Concenlrolion units
Metals - ppm
ValiaMles - ppb
Semi, vol., 'Prst.- ppb



m

qdd -'jsad ' 'JQA 'j
qdd -

Ludd -
sjiun

DhB

\

Db9
DDE'1

DDL' V \

UDh1 1
DDh'

12-bl

DD/' lapiuuAj [-2 •- •»

Z-M

NDI OinV IV S1NVNIWV1NDD JO SIIJ.dJJG

I I-U

9 - I.

li f.

I -M



c C c C
FIGURE 5-E DEPTHS OF CONTAMINANTS AT AUTO ION
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•Die south central and southwest sides of the Site, represented by boring
W-4 and W-5 (Figure 5-F) were analyzed for inorganics. W-4 in the south
central part of the Site had cadmium (2.4 ug/kg) and chromium (1,050-1,601
ug/Xg) in the first three feet of the boring. Cyanide was detected between 0
and 11 feet and again at the 19 - 21 foot interval. W-5 had wsrcury (0.5-0.6
rag/Jog) in the first four feet, nickel (2,957 ing/kg) in the 6 - 8 foot interval
and chromium (1,045-2,508 ag/fcg) from 2-8 feet. The 6-8 foot interval had
cadmium (2.7 ng/kg), lead (374 mg/kg) and zinc (469 ing/kg). Cyanide was

., present from 0-10 feet. Contamination in both of these borings was in the
upper ten feet.

The lagoon and above ground storage tank were located in the west and
northwest portion of the Site. Six borings (B-l, B-4, B-5, B-6, B-7, and
W-3b) were located in this area. Two borings were drilled to 50 and 110 fee*..
Four were shallow borings to a depth of eight feet in the old lagoor. Site. The

V_y two deep borings had the greater number and highest concentrations in the upper
ten feet. Samples from W-3b (Figure 5-E), drilled to 50 feet, contained the
most contaminants of all the borings on the Site. The upper ten feet had
volatiles, semivolatiles and inorganics as shown in Figure 5-E. Below ten
feet, volatiles were detected at 13.5-15.5 feet (methylene chloride 32 ug/kg)
and 44-45.5 feet (acetone 14 ug/kg). The acetone detected at 44-45.5 feet is
ajestionable as no other volatile was detected at that depth and it is a cannon
laboratory contaminant. . • .

The semivolatiles detected below ten feet were di-n-butylphthalate (2.7
-3,800 ug/kg) between 13.5-25.5 feet, bis(2-«thylhexyl)phth£lr-e (590 ug - g)
between 13.5-15.5 feet and butylDsnzylphthalate (910-1600 us/kg) bet»>sen
24-30.5 feet and at 39-40.5 feet. The pesticide beta-BHC (7. £-28 ug/kg) was
detected between 29-50.5 feet.

Most contaminated samples from boring B-l (Figure 5-A) were also detected
in the upper ten feet. A sample at the four to six foe*, interval was collected
fcr volatile analysis based on visual inspection. This sample detected several
volatiles but the extent cannot be determined as it was the only volatile
sample collected from this boring. The inorganics (arsenic 62-80 rog/kg,
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chromium 2,433 ag/kg, cyanide 4.1 ag/kg, lead 928 ag/kg and antiinany 13 ag/kg)
ware detected in the first four feet. Cadmiun (1-1.6 ag/tog) was detected fron
10 to 26.5 feet and cyanide was detected at the 18.5-20 (4.9 ag/kg) foot
interval and the 43.5-45 foot (0.7 ag/kg) interval. Three of the four shallow
borings, in the area of the old lagoon (B-4, B-6, B-7) detected contaminants
down to six feet (Figure 5-B and 5-C). Boring B-4 was contaminated in the
first six feet with cyanide (0.4-2.7 ag/kg) and nickel (1,449 ag/kg). Boring
B-6 was contaminated in the first six feet with cadmium (2.5-9.2 ng/kg),
chromium (1,207-1,423 ag/kg) cyanide (0.9-17 ag/kg), lead (365 ag/kg), nickel
(576-1,022 ag/kg) and zinc (354-1,474 ng/kg). Boring B-7 was contaminated in
the first six feet with cadmium (4.7-12 mg/kg), chromium (2,572-3,521 rag/kg),
cyanide (0.4-4 ag/kg), Mercury (C.4-1.6 mg/kg) and zinc (589-2,029 mg/kg).
Boring B-5, had nickel (517 mg/kg) at the six to eight foot interval a.d
cyanide (0.4 - 2,968 ag/kg) in every sample.

5.2 Groundwater

The background well W-l was sampled for purposes of comparison to those
locations where contamination was suspected (Figure 3-B). This background
location was sampled for inorganics, organics and pesticides/PCB's. The
analytical results for this well revealed no pesticides/PCP's.
Tetracnloroethene was the only volatile compound found at W-l. The
conservative results from the first sampling round were used as a general
comparison because of some analytical differences between sampling rounds.

Two semivolatiles, di-n-butylphthalate and bis(2-ethylhexyl) phthalate,
were detected in W-l as well as all other on-Site well samples. As these two
compounds were found in the field blank at similar or higher concentrations,
the validity of these results is Questionable.

Well W-2, installed to monitor the northeast section of the Site
indicated inorganic concentrations elevated over W-l including arsenic,
barium, beryllium, cadmium, chromium cobalt, copper, iron, lead, cyanide,
mercury, nickel, silver, vanadium, zinc, and hexavalent chromium. The
concentrations are listed in Tables 3-9 and 3-10. In contrast, the soil at
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this location contained only arsenic, barium, chromium, lead, cyanide and
nickel. The volatile organics found in the well saafde for W-2 were
chloroform and trichloroethene (Table 3-6), while diethylphthalate was the
only send volatile detected at W-2. These compounds were not analyzed for in
the soils from this area.

Hell 3A monitors the upper aquifer in the area of the seepage lagoon.
Well 3B monitors the deep aquifer in the same area, These wells, 3a and 3b,
are separated by a clay lens with a thickness of about ten feet. The analyses
for these wells had detected cyanide and nickel within the uppermost six feet
of the soil.

Volatiles detected in the shallow well K-3a include vinyl chloride,
methylene chloride, trans-l,2-dichloroethane and trichloroethene. No
volatiles were detected in W-3b, which monitors the deeper aquifer. Both
methylene chloride and trans-l,2-dichloroethane were found in the upper six
feet of soil at this location.

One semivolatile, 2,4,6-trichlorophenol was detected in water samples
from W-3a. This is the only occurrence of this compound at Auto Ion.
Bete-BHC, a cannon pesticide known as lindane, had been detected in soil
samples from W-3b below the clay lens. Beta-BHC, however, was not found in
the groundwater nor would it be expected as it is not water soluble.

Vfells W-4, W-5 and W-6 will be discussed together because of similarities
in the analytical data and location with respect to the Kalamazoo River.

Nine inorganic compounds, arsenic, cadmium, chromium, cyanide, lead,
manganese, nickel, vanadium and zinc were detected in all three of these wells
at levels elevated over the background well W-l. Arsenic, cadnium, chrcniunr..
manganese, vanadium and zinc were detected in the soils at each well location.
Copper and mercury were detected in the groundwater of wells W-5 and W-6, while
barium, beryllium, and cobalt were detected only in W-6. These compounds had
also been found in the soils for W-6. Volatile organics were detected in well
K-r4 and W-5, but none were detected in W-6. The volatile organics common in
both K-4 and W-5 were; vinyl chloride, methylene chloride, and trichloroethene.
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In addition, txans-l,2-<Udiloroathane, ohloroforn and 1,2-dichloroethane were
also found in W-4.

One sendvolatile, 1,2-dichlorobenzene, was present in the sample from
W-4. Soils from W-4, W-5 and W-6 were not analyzed for organics.

5.3 Surface Water

With the exception of bis(2-ethylhexyl)phthalate which was also detected
in the field blank, no volatiles or semivolatiles were detected in the surface
water samples of the Kalamazoo River.

Inorganic analysis indicates detectable concentrations of lead, nickel,
chromium, cadmium and aluminum in water samples taken along the D-transect
(Table 3-17).

5.4 Sediments

Two volatiles (acetone and 2-butanone} were present in the sediment
analyses. Three compounds were detected in 3 sample locations; two of these
locations are off-Site.

The majority of samples collected contained three or less sendvolatile
organic compounds. Those containing eight or more semivolatiles were samples
Bl, B4, C2, D4 and E2, E3, £4, Fl and F2. Transects E anf F contained the
largest variety of organic compounds. Both E and F are located a considerable
distance from the Auto Ion Site (approximately 1/2 and 1 mile respectively).
These transects also showed higher concentrations of arsenic, cadmium, lead and
nickel than most of the other sampling stations.

Samples collected from two of the transects, D and F, showed positive
results for KB analyses. Both of these transects lie downstream of the Auto
Ion Site. No PCB's were detected in samples collected directly adjacent to
Site. A review of STORET ( a water quality database containing the analytical
results for various parameters conducted at different, locations on many
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v_̂ -- Michigan rivers) water quality information reveals the detection of PCB's in
Kalamazoo River sediments both upstream and downstream of the Auto Ion Site.

Stations D4 and B3 also contained higher concentrations of metals such as
arsenic, nickel and lead. The highest concentration of lead occurred at B3
located just downstream of the storm water runoff drain. Although magnesium
values were high in a majority of the analyses, concentrations appeared to be
similar in most samples including those in background sampling locations and
are possibly due to naturally higher concentrations of magnesium within the
Kalamazoo area.

\~s

Sample Dl had a very high concentration of mercury (2.9 mg/kg). Dl lies
ten feet downstream of the circulating outfall on the opposite side of the
river from Auto Ion, and approximately 170 feet downstream from the surface
water discharge pipe. Cyanide was not detected in those samples that had
usable analyses. Nickel was present in low concentrations in background

> samples, Site samples, and downstream samples, with most of the detectable
nickel occurring in the E and F transects. Higher values of zinc were also
detected along the E and F transects.

Sampling station D4 appears to have higher metal concentrations and more
detectable metals present than most samples within the Site. This station
indicated a variety of organic compounds present as well. Two stations on B
and C also detected a number of organic compounds in the analyses.

The biggest variety and often the higher concentration of both organic
and inorganic ocrpounds occurred along the E and F transects. It is likely.
because of the distance between the Auto Ion Site and these
transects, that pollutants are entering the Kalamazoo River from other sources
upstream from E and F sampling stations. Many industries discharge into
Portage Creek which enters the Kalamazoo Rivar upstream from both E and F
transects, but downstream from the Auto Ion Site.
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5.5 Sunraary

In review of the different •atrices analyzed at the Auto Ion Site, several
generalizations can be made:

• Semivolatiles detected in both soils (where analyzed for) and river
water sediments, did not occur in grcundwater.

No PCBs were detected on the Auto Ion Site.

No pesticides or PCBs were detected in grcundwater samples.

Inorganics not detected during the first round of grcundwater
sampling at the background well (W-l), and ubiquitous at the Auto
Ion Site include arsenic, cadmium, chromium, copper, cyanide, iron,
mercury, nickel, vanadium and zinc.

Analyses of well W-3b, penetrating the deep aquifer, indicates
ccrparatively lower levels of inorganic constituents and an absence
of organic ccttpcunds.
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